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(54) ELECTROOPTICAL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To display bright and high quality pictures with a high aperture 
ratio of pixel and a high contrast ratio by reducing alignment defects of a liquid crystal or : 
the like due to difference in level on a substrate surface facing the liquid crystal or the like 
and due to, a lateral electric field in anelectrooptical device such as a liquid crystal device. 
SOLUTION: Pixel electrodes 9a are provided on a TFT(thin film transistor) array substrate 
10 and a counter electrode 21 is provided on a counter substrate 20. Base surfaces of the 
pixel electrodes on the TFT array substrate or of the counter electrode on the counter 
substrate swell at regions opposite to the gap between the adjacent pixel electrodes 
driven by driving voltages with polarities reverse to each other in the case of inversed 

driving. Edges of the adjacent pixel electrodes are placed on the swelled parts. The base surfaces are formed flat 
at regions opposite to the gap between the adjacent pixel electrodes driven with driving, voltages with polarities 
identical with each other in the case of the inversed driving. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the electro-optic device which has the 1st substrate which has two or more pixel 
electrodes, the 2nd substrate which has the counterelectrode by which opposite arrangement was 
carried out in said pixel electrode, and the electrooptic material pinched with said 1st substrate and said 
2nd substrate Said electrooptic material is an electro-optic device characterized by making thinner than 
the thickness of said electrooptic material said pixel inter-electrode [ adjoining ] mutually driven with 
the same polarity thickness of said electrooptic material said pixel inter-electrode [ adjoining ] driven 
with a mutually different polarity. 

[Claim 2] Said pixel electrode is an electro-optic device according to claim 1 characterized by making 
thinner than the thickness of said pixel inter-electrode electrooptic material of said line by which a 
reversal drive is carried out, or a train thickness of said. pixel inter-electrode electrooptic material which 
crosses to the line or train of said pixel electrode by which a reversal drive is carried out while the 
reversal drive was carried out for every line or train. 

[Claim 3] Said 1st substrate is an electro-optic device according to claim 1 which is a part 
corresponding to said adjoining pixel inter-electrode driven with a mutually different polarity, and is 
characterized by the thing which was formed in the bottom of said pixel electrode, and which rise and 
has the section. 

[Claim 4] Said climax section is an electro-optic device according to claim 3 characterized by carrying 
out the laminating of an insulating layer and the wiring layer, and being formed on said 1st flat substrate. 
[Claim 5] Said 2nd substrate is an electro-optic device according to claim 1 which is a part 
corresponding to said adjoining pixel inter-electrode driven with a mutually different polarity, and is 
characterized by the thing which was formed in the bottom of said, counterelectrode, and which rise and 
has the section. 

[Claim 6] Said climax section is an electro-optic device according to claim 5 characterized by forming a 
light-shielding film. 

[Claim 7] Said adjoining each edge of an electrode of a pixel is an electro-optic device according to 
claim 3 or 5 characterized by being located on said climax section. 

[Claim 8] Said each width of face of the edge of an electrode of a pixel which adjoined is an electro- 
optic device according to claim 7 characterized by being almost equal to the distance to the edge of the 
counterelectrode of said 2nd substrate, and said pixel electrode. 

[Claim 9] Said each width of face of the edge of an electrode of a pixel which adjoined is an electro- 
optic device according to claim 7 characterized by the ******** from the thickness of the one half of a 
eel gap. 

[Claim 10] Said climax section is an electro-optic device according to claim 7 characterized by having 
the thickness of at least 300nm. 

[Claim 11] Said electrooptic material is Twisted. It consists of Nematic liquid crystal, said climax section 
has an inclined plane on a side face, and it is said Twisted. Electro-optic device according to claim 3 or 
5 characterized by the inclination direction of the pre tilt angle of Nematic liquid crystal and the 
inclination direction of the inclined plane of said climax section being in agreement. 



fcHaim 12] said electrooptic material — Vertically from Aligned liquid crystal — becoming — said climax 
-»■« section — the flat surface of said 1st substrate — receiving — abbreviation — electro-optic device 
according to claim 3 or 5 characterized by having a perpendicular side face. 
[Claim 13] Said 1st substrate is an electro-optic device according to claim 1 which is a part 
corresponding to said adjoining pixel inter-electrode mutually driven with the same polarity, and is 
characterized by having the flat part formed in said electrooptic material side front face. 
[Claim 14] Said flat part is an electro-optic device according to claim 13 characterized by forming a slot 
in the front face of said 1st substrate, and preparing and forming wiring in the field corresponding to said 
slot. 

[Claim 15] The electro-optic device by which it is thing [ which it corresponded to said adjoining pixel 
inter-electrode driven with a mutually different polarity from the 1st substrate which has two or more 
pixel electrodes, the 2nd substrate which has the counterelectrode by which opposite arrangement was 
carried out in said pixel electrode, and the electrooptic material pinched with said 1st substrate and said 
2nd substrate, and was formed in the bottom of said pixel electrode of said 1st substrate / which rise 
and possesses the section ] characterized. 

[Claim 16] The electro-optic device by which it is thing [ which it corresponded to said adjoining pixel 
inter-electrode driven with a mutually different polarity from the 1st substrate which has two or more 
pixel electrodes, the 2nd substrate which has the counterelectrode by which opposite arrangement was 
carried out in said pixel electrode, and the electrooptic material pinched with said 1st substrate and said 
2nd substrate, and was formed in the bottom of said counterelectrode of said 2nd substrate / which rise 
and possesses the section ] characterized. 

[Claim 17] The electro-optic device by which it is providing-1st substrate [ which has two or more pixel 
electrodes 1 2nd substrate [ which has the counterelectrode by which opposite arrangement was 
carried out in said pixel electrode ], electrooptic material [ which was pinched with said 1st substrate 
and said 2nd substrate ], and flat part which corresponded to said adjoining pixel inter-electrode 
mutually driven with same polarity, and was formed in said electrooptic material side front face of said 
1st substrate characterized. 

[Claim 18] Two or more pixel electrodes which were formed in the field surrounded with two or more 
data lines, two or more scanning lines which intersect said data line, and said data line and said scanning 
line, and have been arranged in the shape of a matrix, The component substrate which has the switching 
element which is connected to said data line and sajd scanning line, and; ^outputs a picture signal to said 
pixel electrode, The electrooptic material prepared between the opposite substrate which has the 
counterelectrode by which opposite arrangement was carried out in said pixel electrode, and said 
component substrate and said opposite substrate, The flat part formed in the electrooptic material side 
front face of the field which met said data line of said component substrate, The pixel electrode of a 
direction which was formed in the electrooptic material side front face of the field which met said 
scanning line of said component substrate and which rises, is equipped with the section and meets said 
scanning line is an electro-optic device characterized by carrying out a reversal drive for every Rhine. 
[Claim 19] Furthermore, it is the electro-optic device according to claim 18 characterized by forming 
said climax section in the field of said capacity line while having the capacity line which meets said 
scanning line. 

[Claim 20] Said capacity line is an electro-optic device according to claim 19 characterized by being 
formed in said scanning line and this layer. 

[Claim 21] Said capacity line is an electro-optic device according to claim 19 characterized by being 
formed through an insulator layer on the field of said scanning line. 

[Claim 22] Said climax section is an electro-optic device according to claim 18 characterized by forming 
near a summit evenly. 

[Claim 23] Said flat part is an electro-optic device according to claim 18 characterized by forming a slot 
in the field which met said data line of said component substrate, and being constituted. 
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[Claim 24] Two or more pixel electrodes which were formed in the field surrounded with two or more 
-o., data lines, two or more scanning lines which intersect said data line, and said data line and said scanning 
line, and have been arranged in the shape of a matrix, The switching element which is connected to said 
data line and said scanning line, and outputs a picture signal to said pixel electrode, The component 
substrate which ****, and the opposite substrate which has the counterelectrode by which opposite 
arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the climax section formed in the electrooptic 
material side front face of the field which met said data line of said component substrate, The pixel 
electrode of a direction which is equipped with the flat part formed in the electrooptic material side 
front face of the field which met said scanning line of said component substrate, and meets said data 
line is an electro-optic device characterized by carrying out a reversal drive for every Rhine. 
[Claim 25] Furthermore, it is the electro-optic device according to claim 24 which is equipped with the 
capacity line which meets said scanning line, and is characterized by forming said flat part in the field of 
said capacity line. 

[Claim 26] Said capacity line is an electro-optic device according to claim 25 characterized by being 
formed in said scanning line and this layer. 

[Claim 27] Said capacity line is an electro-optic device according to claim 25 characterized by being 
formed through an insulator layer on the field of said scanning line. 

[Claim 28] Said climax section is an electro-optic device according to claim 24 characterized by forming 
near a summit evenly. 

[Claim 29] Said flat part is an electro-optic device according to claim 25 characterized by the thing of 
the field which met said scanning line and said capacity line of said component substrate which a slot is 
formed in part at least and constituted. 

[Claim 30] Two or more pixel electrodes which were formed in the field surrounded with two or more 
data lines, two or more scanning lines which intersect said data line, and said data line and said scanning 
line, and have been arranged in the shape of a matrix, The switching element which is connected to said 
data line and said scanning line, and outputs a picture signal to said pixel electrode, The component 
substrate which ****, and the opposite substrate which has the counterelectrode by which opposite 
arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the flat part formed in the electrooptic material 
side front face of said opposite substrate corresponding to the field which met said data line of said 
component substrate, The pixel electrode of a direction which was formed in the electrooptic material 
side front face of said opposite substrate corresponding to the field which met said scanning line of said 
component substrate and which rises, is equipped with the section and meets said scanning line is an 
electro-optic device characterized by carrying out a reversal drive for every Rhine. 
[Claim 31] Furthermore, it is the electro-optic device according to claim 30 which is equipped with the 
capacity line which meets said scanning line, and is characterized by forming said climax section in the 
field of said capacity line. 

[Claim 32] Said capacity line is an electro-optic device according to claim 31 characterized by being 
formed in said scanning line and this layer. 

[Claim 33] Said capacity line is an electro-optic device according to claim 31 characterized by being 
formed through an insulator layer on the field of said scanning line. 

[Claim 34] Said component substrate is an electro-optic device according to claim 30 characterized by 
forming in the front face of said component substrate the slot corresponding to the field to which said 
data line is prolonged, and making flat the electrooptic material side front face of said component 
substrate. 

[Claim 35] Said component substrate is an electro-optic device according to claim 30 characterized by 
forming in the front face of said component substrate the slot corresponding to the field to which said 
scanning line is prolonged, and making flat the electrooptic material side front face of said component 
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^substrate. 

[Claim 36] Two or more pixel electrodes which were formed in the field surrounded with two or more 
data lines, two or more scanning lines which intersect said data line, and said data line and said scanning 
line, and have been arranged in the shape of a matrix, The switching element which is connected to said 
data line and said scanning line, and outputs a picture signal to said pixel electrode, The component 
substrate which ****, and the opposite substrate which has the counterelectrode by which opposite 
arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the climax section formed in the electrooptic 
material side front face of said opposite substrate corresponding to the field which met said data line of 
said component substrate, The pixel electrode of a direction which is equipped with the flat part formed 
in the electrooptic material side front face of said opposite substrate corresponding to the field which 
met said scanning line of said component substrate, and meets said data line is an electro-optic device 
characterized by ****** by which a reversal drive is carried out for every Rhine. 

[Claim 37] Furthermore, it is the electro-optic device according to claim 36 which is equipped with the 
capacity line which meets said scanning line, and is characterized by forming said climax section in the 
field of said capacity line. 

[Claim 38] Said capacity line is an electro-optic device according to claim 37 characterized by being 
formed in said scanning line and this layer. 

[Claim 39] Said capacity line is an electro-optic device according to claim 37 characterized by being 
formed through an insulator layer on the field of said scanning line. 

[Claim 40] Said component substrate is an electro-optic device according to claim 36 characterized by 
forming in the front face of said component substrate the slot corresponding to the field to which said 
data line is prolonged, and making flat the electrooptic material side front face of said component 
substrate. 

[Claim 41] Said component substrate is an electro-optic device according to claim 36 characterized by 
forming in the front face of said component substrate the slot corresponding to the field to which said 
scanning line is prolonged, and making flat the electrooptic material side front face of said component 
substrate. 

[Claim 42] Two or more pixel electrodes arranged in the shape of [ which was formed in the field 
surrounded with two or more data lines, two or more scanning lines which intersect said data line, and 
said data line and said scanning line ] a matrix, The switphing element which is connected to said data 
r line and said scanning line, and outputs a picture signal to said pixel electrode, The component substrate 
which ****,~and the opposite substrate which has the counterelectrode by which opposite arrangement 
was carried out in said pixel electrode, The electrooptic material prepared between said component 
substrates and said opposite substrates, and the electro-optic device characterized by the thing which 
was partially formed in the electrooptic material side front face of said component substrate, and the 
electrooptic material side front face of said opposite substrate at least, and which rose and was 
equipped with the section. 

[Claim 43] Said climax section is an electro-optic device according to claim 42 characterized by being 

formed in the horizontal electric-field generating field on said component substrate. 

[Claim 44] Said climax section is an electro-optic device according to claim 42 characterized by being 

formed in the field corresponding to said adjoining pixel inter-electrode driven with a mutually different 

polarity. 

[Claim 45] The climax section by the side of said component substrate and the climax section by the 
side of said opposite substrate are an electro-optic device according to claim 42 characterized by being 
formed face to face. 

[Claim 46] The climax section by the side of said component substrate and the climax section by the 
side of said opposite. substrate are an electro-optic device according to claim 42 characterized by being 
formed in a different part. 
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[Cleim 47] The light valve which consists of claim 1 thru/or any one electro-optic device of 46, and the 
projector characterized by having an incident light study system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as 
liquid crystal equipment, and belongs to the technical field of electro-optic devices, such as liquid 
crystal equipment of the active-matrix drive mold by the thin film transistor (TFT is called suitably 
below Thin Film Transistor:) which adopts the reversal drive method which reverses a potential polarity 
periodically for every pixel line and every pixel train so that the polarity of the electrical potential 
difference impressed to the pixel electrode which adjoins especially the direction of a train or a line 
writing direction may become reverse. 
[0002] 

[Description of the Prior Art] Generally, as for electro-optic devices, such as liquid crystal equipment, 
electrooptic material, such as liquid crystal, is pinched between the substrates of a pair, and the 
orientation condition of this electrooptic material is prescribed by the orientation film formed on the field 
by the side of the property of electrooptic material, and the electrooptic material of a substrate, 
therefore, if a level difference is shown in the front face of the orientation film, and a level difference is 
shown in the front face of the interlayer insulation film used as the substrate of the front-face of the : -\* 
pixel electrode under the orientation film, or a pixel electrode namely,i according to the degree of this 
level difference, poor orientation (disclination) will be generated in electrooptic material. Thus, if poor 
orientation is generated, in this part, it will become difficult to drive electrooptic material good and a 
contrast ratio will fall by the optical omission of an electro-optic device etc. However, in the case of the 
electro-optic device of a TFT active-matrix drive mold, since TFT for carrying out switching control of 
various wiring and pixel electrodes, such as the scanning line, the data line, and a capacity line, etc. is 
formed on the TFT array substrate at every place, if a certain flattening processing is not performed, 
according to these wiring and existence of a component, a level difference will arise inevitably in the 
front face of the orientation film. 

[0003] Then, he is trying not to contribute to display light so that it may not be visible about the 
electrooptic-material part which produces poor orientation with this level difference by conventionally 
covering the field (namely, pixel inter-electrode gap) which the level difference has produced in this way 
by the light-shielding film called the black mask or the black matrix which established it in the opposite 
substrate or the TFT array substrate while making equivalent to the pixel inter-electrode gap which 
adjoins each other the substrate top field which such a level difference has produced. 
[0004] Or the interlayer insulation film under a pixel electrode is constituted from flattening film, such as 
for example, organic SOG (Spin On Glass) film, and the technique which makes the substrate side of a 
pixel electrode flat is also developed so that the level difference resulting from such various wiring or 
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existence of TFT itself may not be produced conventionally. 

[0005] On the other hand, generally with this kind of electro-optic device, the reversal drive method 
which reverses the potential polarity impressed to each pixel electrode for degradation prevention of the 
electrooptic material by direct-current-voltage impression, the cross talk in a display image, prevention 
of a flicker, etc. under a predetermined regulation is adopted. Among these, while performing the display 
corresponding to the frame of 1, or the picture signal of the field The pixel electrode arranged by even 
lines while driving the pixel electrode arranged by odd lines with the potential of straight polarity on the 
basis of the potential of a counterelectrode is driven with the potential of negative polarity on the basis 
of the potential of a counterelectrode. While performing the display corresponding to the following frame 
following this, or the picture signal of the field Conversely, while driving the pixel electrode arranged by 
even lines with the potential of straight polarity, the pixel electrode arranged by odd lines is driven with 
the potential of negative polarity (that is, driving the pixel electrode of the same line with the same polar 
potential). 1H reversal drive method which reverses the applied potential polarity with a frame or a field 
period for every line is used as a reversal drive method which closes high-definition image display with 
comparatively easy control if . Moreover, 1 S reversal drive method which reverses the applied potential 
polarity with a frame or a field period for every train is also used as a reversal drive method which 
closes high-definition image display with comparatively easy control if, driving the pixel electrode of the 
same train with the same polar potential. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the opening field of a pixel becomes narrow 
according to the size of a field with a level difference according to the technique which covers the level 
difference mentioned above by the light-shielding film, it is difficult to raise the numerical aperture of a 
pixel into the limited image display field, and to fill the fundamental request in the technical field of the 
electro-optic device concerned of performing brighter image display. Although the number of wiring and 
TFT number per unit area increase with detailed-izing of the pixel pitch for performing high definition 
image display especially, it originates in a fixed limit being in these wiring and detailed-izing of TFT, and 
since the rate that the field which has a level difference in an image display field occupies becomes high 
relatively, this problem will be aggravated, so that highly minute-ization of an electro-optic device 
progresses. 

[0007] on the other hand, when the pixel electrode which adjoins each other on a TFT array substrate is 
the same polarity according to the technique which carries out flattening of the interlayer insulation film 
under the pixel electrode mentioned above Like [ although especially a problem is not produced ] 1 H 
reversal drive method mentioned above or 1S reversal drive method When the phase of these electrical 
potential differences (namely, electrical potential difference impressed to the pixel electrode which 
adjoins a line writing direction by the electrical potential difference or 1S reversal drive method 
impressed to the pixel electrode which adjoins in the direction of a train each other by 1H reversal drive 
method) is in reversed polarity Since it becomes larger than the case where flattening is not carried out, 
in near the edge of a pixel electrode spacing of a pixel electrode and a counterelectrode is located 
above wiring or TFT by flattening, The trouble that the horizontal electric field (namely, electric field of 
the slant containing a component parallel to electric field parallel to a substrate side or a substrate side) 
produced in the pixel inter-electrode which adjoins each other will increase relatively arises. If such 
horizontal electric field are impressed to the electrooptic material with which impression of the vertical 
electric field between the pixel electrodes and counterelectrodes which carry out phase opposite 
(namely, electric field of a direction perpendicular to a substrate side) is assumed, the poor orientation 
of electrooptic material will be generated and the problem that the optical omission in this part etc. will 
occur and a contrast ratio will fall will arise. On the other hand, although it is possible to cover the field 
which horizontal electric field produce by the light-shielding film, now, the trouble that the opening field 
of a pixel will become narrow according to the size of the field which horizontal electric field produce 
arises. Since such horizontal electric field become large in connection with a pixel inter-electrode 
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distance which adjoins each other by detailed-ization of a pixel pitch especially being shortened, these 
problems will be aggravated, so that highly minute-ization of an electro-optic device progresses. 
[0008] Let it be a technical problem to offer electro-optic devices, such as liquid crystal equipment with 
which the high-definition high and image display bright at a high contrast ratio of the numerical aperture 
of a pixel becomes possible, by making this invention in view of the trouble mentioned above, and 
reducing synthetically the poor orientation of the electrooptic material resulting from the level difference 
of the substrate top front face facing electrooptic material, such as liquid crystal, and the poor 
orientation of the electrooptic material by horizontal electric field. 
[0009] 

[Means for Solving the Problem] The 1st substrate which has two or more pixel electrodes in order that 
the 1st electro-optic device of this invention may solve the above-mentioned technical problem, It 
becomes said pixel electrode from the 2nd substrate which has the counterelectrode by which opposite 
arrangement was carried out, and the electrooptic material pinched with said 1st substrate and said 2nd 
substrate. Said electrooptic material It is characterized by making thinner than the thickness of said 
electrooptic material said pixel inter-electrode [ adjoining ] mutually driven with the same polarity 
thickness of said electrooptic material said pixel inter-electrode [ adjoining ] driven with a mutually 
different polarity. 

[0010] Moreover, the reversal drive of two or more pixel electrodes is carried out for the 1st electro- 
optic device of this invention for every line or train. And it is characterized by making thinner than the 
thickness of said pixel inter-electrode electrooptic material of said line by which a reversal drive is 
carried out, or a train thickness of said pixel inter^electrode electrooptic material which crosses to the 
line or train by which a reversal drive is carried out. 

[0011] As this reversal drive, for example, 1H reversal drive method and 1S reversal drive method are 
effective. 

[0012] Since the thickness of the adjoining pixel inter-electrode electrooptic material driven with a 
mutually different polarity is thin according to the above configuration, the vertical electric field 
generated between a pixel electrode and a counterelectrode can be strengthened. Therefore, in the field 
which horizontal electric field generate, vertical electric field can be relatively strengthened to horizontal 
electric field, and generating of the poor orientation of the electrooptic material by horizontal electric 
field can be reduced. 

[0013] Moreover, the 1st ^ electro-optic device is a part corresponding to the adjoining 

pixel inter-electrode driven ^ with a poT^rity \which is mutually different in said 1 st substrate' arid is 
characterized by the thing which was formed in the bottom of said pixel electrode and which rise and 
has the section. 

[0014] Or it is a part corresponding to said adjoining pixel inter^electrode driven with a polarity which is 
mutually different in said 2nd substrate, and is characterized by the thing which was formed in the 
bottom of said counterelectrode and which rise and has the section. 

[0015] The climax section formed in the 1st substrate is good to carry out the laminating of an 
insulating layer and the wiring layer, and to be formed on said 1st flat substrate. 
[0016] Moreover, the climax section formed in the 2nd substrate may form a light-shielding film. 
[0017] The climax section is formed in the shape of a bank, and can consider various kinds of 
configurations, such as a trapezoid, a triangle, and a hemicycle, for example as a cross-section 
configuration cut at right angles to the longitudinal shaft. 

[0018] Moreover, electric conduction film, an interlayer insulation film, etc. which form wiring and a thin 
film transistor although the climax section is formed may be used, or into a laminating process, it may 
rise between the 1st substrate and a pixel electrode, and additional formation of the film for section 
formation may be carried out locally. 

[0019] Moreover, if it is the cross-section configuration with which the poor orientation of the 
electrooptic material produced according to the property of electro-optic devices, such as liquid crystal, 
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fs small, and it can be managed, even if the thickness of electrooptic material becomes thick partially in 
a climax part, the meaning of this invention will not be barred. 

[0020] Moreover, the edge of each adjoining pixel electrode is good to be located on the climax section. 
[0021] In this case, as for the width of face of the edge of each adjoining pixel electrode, it is desirable 
that it is almost equal to the distance to the edge of the counterelectrode of the 2nd substrate and a 
pixel electrode. 

[0022] Moreover, said each width of face of the edge of an electrode of a pixel which adjoined has a 
******** more desirable than the thickness of the one half of a eel gap. 

[0023] According to this mode, the bad influence by horizontal electric field can enlarge vertical electric 
field to horizontal electric field even at extent which does not surface practically. Therefore, since 
spacing of a pixel electrode can be narrowed without making thickness of electrooptic material thin, 
even if a pixel pitch becomes detailed, the thickness of electrooptic materia! is a numerical aperture is 
not only maintainable, but controllable. 

[0024] Moreover, as for the thickness of the climax section, it is desirable to have the thickness of at 
least 300nm. 

[0025] Length [ in / even to extent to which the bad influence thickness becomes small, corresponding 
to this since it can be heaping up until a level difference becomes 300nm or more in the field in which a 
pj xe | electrode group adjoins each other although strengthened according to thickness becoming small in 
the field which horizontal electric field produce according to this mode, as for vertical electric field, and 
according to horizontal electric field does not surface practically / this field ] electric field can be 
enlarged to horizontal electric field. 

[0026] Moreover, when electrooptic material consists of TN (Twisted Nematic) liquid crystal, as for the 
climax section, it is desirable to equip a side face with an inclined plane and to make in agreement the 
inclination direction of the pre tilt angle of said TN liquid crystal and the inclination direction of the 
inclined plane of said climax section. 

[0027] In order according to this mode to carry out orientation of the TN liquid crystal so that each 
liquid crystal molecule can twist [ in electrical-potential-difference the condition of not impressing /, 
fundamentally ] gradually towards the 2nd substrate from the 1st substrate in the condition almost 
parallel to a substrate side. Thus, if the taper is attached to the boundary of a substrate side, even if 
the thickness of TN liquid crystal in a pixel electrode edge becomes small gradually along a side face, 
when the thickness of TN liquid crystal in a pixel electrode abbreviation core is fixed, a near good liquid 
crystal orientation condition will be acquired. That is, in order to reduce the poor liquid crystal 
orientation resulting from horizontal electric field, thickness can stop the poor liquid crystal orientation 
produced with a level difference in the liquid crystal part locally made thin as much as possible. 
[0028] Moreover, in this mode, since it rises with the inclination direction of the pre tilt angle on the 1st 
substrate of TN liquid crystal and the inclination direction of the inclined plane of the section doubles, in 
the state of no electrical-potential-difference impressing, each liquid crystal molecule is in a condition 
almost parallel to a substrate side fundamentally, and orientation of the TN liquid crystal is carried out 
so that it may be in the condition that only the pre tilt angle of abundance extent inclined as opposed to 
the substrate side. Here, if the inclination direction of a taper and the inclination direction of a pre tilt 
angle double in this way, even if the thickness of TN liquid crystal in a pixel electrode edge becomes 
small gradually along a side face along with this taper, when the thickness of liquid crystal [ in / almost / 
a core ] of a pixel electrode is fixed, a very near good liquid crystal orientation condition will be acquired. 
In addition, it says that these both inclination is in agreement to extent from which a very near good 
liquid crystal orientation condition is acquired when the thickness of TN liquid crystal "is doubled in the 
inclination direction" here is fixed, and the tolerance is suitably set to it experimentally, experientially, 
and theoretically. 

[0029] moreover, the case where electrooptic material consists of VA (Vertically Aligned) liquid crystal - 
- the climax section — the flat surface of said 1st substrate — receiving — abbreviation — it is 
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desirable to have a perpendicular side face. 

[0030] In the field in which according to this mode the boundary of the substrate side where height 
differs exists in order to carry out orientation of the VA liquid crystal so that each liquid crystal 
molecule may be in a condition almost perpendicular to a substrate side fundamentally in the state of no 
electrical-potential-difference impressing, although liquid crystal orientation does not obtain a 
turbulence colander, if the boundary of a substrate side rises steeply perpendicularly, the liquid crystal 
part into which orientation is in disorder on the starting boundary can be made small as much as 
possible. Therefore, in both part of the pixel electrode which is in the almost even part in near the 
summit of a high substrate side relatively, and flat part of a pixel electrode which is in a low substrate 
side relatively, when the thickness of VA liquid crystal is fixed, a near good liquid crystal orientation 
condition is acquired. That is, in order to reduce the poor liquid crystal orientation resulting from 
horizontal electric field, thickness can stop the poor liquid crystal orientation produced with a level 
difference in the liquid crystal part locally made thin as much as possible. 

[0031] Moreover, it is a part corresponding to said adjoining pixel inter-electrode mutually driven with 
the same polarity to the 1st substrate of the 1st electro-optic device of this invention, and is 
characterized by having the flat part formed in said electrooptic material side front face. 
[0032] As for this flat part, it is desirable to form a slot in the front face of said 1st substrate, and to 
prepare and form wiring in the field corresponding to said slot. 

[0033] According to this mode, flattening processing in this field can be performed comparatively easily 
by trenching the 1st substrate and interlayer insulation film which are located under the wiring of the 
data line, the scanning line, etc. by etching processing etc., and embedding the data line and the 
scanning line. 

[0034] The 2nd electro-optic device of this invention corresponds to said adjoining pixel inter^electrode 
driven with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, 
the 2nd substrate which has the counterelectrode by which opposite arrangement was carried out in 
said pixel electrode, and the electrooptic material pinched with said 1st substrate and said 2nd 
substrate, and it is thing [ which was formed in the bottom of said pixel electrode of said 1st substrate / 
which rise and possesses the section ] characterized by it. 

[0035] The 3rd electro-optic device of this invention corresponds to said adjoining pixel inter-electrode 
driven with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, 
the 2nd substrate which has the counterelectrode by which opposite arrangement was carried out in 
said pixel electrode, and the electrooptic material pinched with said 1st substrate and said 2nd 
substrate, and it is thing [ which was formed in the bottom of said counterelectrode of said 2nd 
substrate / which rise and possesses the section ] characterized by it. 

[0036] It is providing-1st substrate [ which has two or more pixel electrodes ], 2nd substrate [ which 
has the counterelectrode by which opposite arrangement was carried out in said pixel electrode ], 
electrooptic material [ which was pinched with said 1st substrate and said 2nd substrate ], and flat part 
which corresponded to said adjoining pixel inter-electrode mutually driven with same polarity, and was 
formed in said electrooptic material side front face of said 1st substrate characterized by the 4th 
electro-optic device of this invention. 

[0037] Two or more scanning lines with which the 5th electro-optic device of this invention intersects 
two or more data lines and said data line, Two or more pixel electrodes which were formed in the field 
surrounded with said data line and said scanning line, and have been arranged in the shape of a matrix, 
The switching element which is connected to said data line and said scanning line, and outputs a picture 
signal to said pixel electrode, The component substrate which ****, and the opposite substrate which 
has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, The 
electrooptic material prepared between said component substrates and said opposite substrates, and 
the flat part formed in the electrooptic material side front face of the field which met said data line of 
said component substrate, It is characterized by carrying out the reversal drive of the pixel electrode of 
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a direction which was formed in the electrooptic material side front face of the field which met said 
scanning line of said component substrate and which rises, is equipped with the section and meets said 
scanning line for every Rhine. 

[0038] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0039] Moreover, said climax section is good to form near a summit evenly. 

[0040] Said capacity line can be formed in the scanning line and this layer, or can be formed through an 
insulator layer on the field of the scanning line. 

[0041] Moreover, as for said flat part, it is desirable to form a slot in the field which met said data line of 
said component substrate, and to be constituted. 

[0042] Two or more scanning lines with which the 6th electro-optic device of this invention intersects 
two or more data lines and said data line, Two or more pixel electrodes which were formed in the field 
surrounded with said data line and said scanning line, and have been arranged in the shape of a matrix, 
The switching element which is connected to said data line and said scanning line, and outputs a picture 
signal to said pixel electrode, The component substrate which ****, and the opposite substrate which 
has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, The 
electrooptic material prepared between said component substrates and said opposite substrates, and 
the climax section formed in the electrooptic material side front face of the field which met said data 
line of said component substrate, It has the flat part formed in the electrooptic material side front face 
of the field which met said scanning line of said component substrate, and is characterized by carrying 
out the reversal drive of the pixel electrode of a direction which meets said data line for every Rhine. 
[0043] Said flat part may be formed in the field of the capacity line which met said scanning line. 
[0044] Moreover, said climax section is good to form near a summit evenly. 

[0045] Said capacity line can be formed in the scanning line and this layer, or can be formed through an 
insulator layer on the field of the scanning line. 

[0046] Moreover, as for said flat part, it is desirable to form a slot in the field which met said scanning 
line and said capacity line of said component substrate, and to be constituted. 

[0047] Two or more scanning tines with which the 7th electro-optic device of this invention intersects 
two or more data lines and said data line, Two or more pixel electrodes which were formed in the field 
surrounded with said data line and said scanning line, and have been arranged in the shape of a matrix, 
The switching element which is connected to said data line and said scanning line, and outputs a picture 
signal to said pixel electrode, The component substrate which ****, and the opposite substrate which 
has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, The 
electrooptic material prepared between said component substrates and said opposite substrates, and 
the flat part formed in the electrooptic material side front face of said opposite substrate corresponding 
to the field which met said data line of said component substrate, It is characterized by carrying out the 
reversal drive of the pixel electrode of a direction which was formed in the electrooptic material side 
front face of said opposite substrate corresponding to the field which met said scanning line of said 
component substrate and which rises, is equipped with the section and meets said scanning line for 
every Rhine. 

[0048] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0049] Said capacity line can be. formed in the scanning line and this layer, or can be formed through an 
insulator layer on the field of the scanning line. 

[0050] Moreover, as for said component substrate, it is desirable to form in the front face of said 
component substrate the slot corresponding to the field to which said data line is prolonged, and to 
make flat the electrooptic material side front face of said component substrate. 
[0051] Moreover, as for said component substrate, it is desirable to form in the front face of said 
component substrate the slot corresponding to the field to which said scanning line is prolonged, and to 
make flat the electrooptic material side front face of said component substrate. 

[0052] Two or more scanning lines with which the 8th electro-optic device of this invention intersects 
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two or more data lines and said data line, Two or more pixel electrodes which were formed in the field 
surrounded with said data line and said scanning line, and have been arranged in the shape of a matrix, 
The switching element which is connected to said data line and said scanning line, and outputs a picture 
signal to said pixel electrode, The component substrate which ****, and the opposite substrate which 
has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, The 
electrooptic material prepared between said component substrates and said opposite substrates, and 
the climax section formed in the electrooptic material side front face of said opposite substrate 
corresponding to the field which met said data line of said component substrate, It has the flat part 
formed in the electrooptic material side front face of said opposite substrate corresponding to the field 
which met said scanning line of said component substrate, and is characterized by carrying out the 
reversal drive of the pixel electrode of a direction which meets said data line for every Rhine. 
[0053] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0054] Said capacity line can be formed in the scanning line and ****, or can be formed through an 
insulator layer on the field of the scanning line. 

[0055] Moreover, as for said component substrate, it is desirable to form in the front face of said 
component substrate the slot corresponding to the field to which said data line is prolonged, and to 
make flat the electrooptic material side front face of said component substrate. 
[0056] Moreover, as for said component substrate, it is desirable to form in the front face of said 
component substrate the slot corresponding to the field to which said scanning line is prolonged, and to 
make flat the electrooptic material side front face of said component substrate. 

[0057] Two or more scanning lines with which the 9th electro-optic device of this invention intersects 
two or more data lines and said data line, Two or more pixel electrodes arranged in the shape of [ which 
was formed in the field surrounded with said data line and said scanning line ] a matrix, The switching 
element which is connected to said data line and said scanning line, and outputs a picture signal to said 
pixel electrode, The component substrate which ****, and the opposite siubstrate which has the 
counterelectrode by which opposite arrangement was carried out in said pixel electrode, It is 
characterized by the electrooptic material prepared between said component substrates and said 
opposite substrates, and the thing which was partially formed in the electrooptic material side front face 
of said component substrate, and the electrooptic material side front face of said opposite substrate at 
least and which rose and was equipped with the section. 

[0058] As for said climax section, it is desirable to be formed in the horizontal electric-field generating 
field on said component substrate. 

[0059] Moreover, as for said climax section, it is desirable to be formed in the field corresponding to said 
adjoining pixel inter-electrode driven with a mutually different polarity. 

[0060] Moreover, the climax section by the side of said component substrate and the climax section by 
the side of said opposite substrate may form face to face, and may be formed in a respectively different 
part. 

[0061] According to the electro-optic device of the above this invention, it becomes possible to reduce 
synthetically the poor orientation of electrooptic material by horizontal electric field, and the poor 
orientation of the electrooptic material by the level difference, and the light-shielding film for hiding the 
poor orientation part of electrooptic material can also be made small. Therefore, the numerical aperture 
of each pixel can be raised without raising a poor image, such as an optical omission, and, finally the 
bright image display high-definition [ high and ] of a contrast ratio becomes possible. 
[0062] And such an operation and other gains of this invention are made clear from the example 
mentioned later. 
[0063] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Each following operation gestalt applies the electro-optic device of this invention to liquid 
crystal equipment. 
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[0064] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation 
gestalt of this invention is explained with reference to drawing 8 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other, drawing 3 is the A-A* sectional view of drawing 2 , 
drawing 4 is the B-B' sectional view of drawing 2 , and drawing 5 is the C-C sectional view of drawing 
2 . Moreover, drawing 6 is the diagrammatic top view of the pixel electrode in which the potential 
polarity in each electrode in 1H reversal drive method and the field which horizontal electric field 
produce are shown, drawing 7 is the diagrammatic sectional view showing the situation of the orientation 
of the liquid crystal molecule at the time of using TN liquid crystal, and drawing 8 is the diagrammatic 
sectional view showing the situation of the orientation of the liquid crystal molecule at the time of using 
VA liquid crystal. In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing in drawing 5 from drawing 3 , scales are made to have 
differed for each class or every each part material. 

[0065] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in the shape of 
[ which constitutes the image display field of the electro-optic device in the 1st operation gestalt ] a 
matrix to control pixel electrode 9a and the pixel electrode 9a concerned is carried out at the shape of a 
matrix, and data-line 6a to which a picture signal is supplied is electrically connected to the source 
concerned of TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line 
sequential, and you may make it supply them to this order for every group to two or more data-line 6a 
which adjoin each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and 
it consists of predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to 
scanning-line 3a in pulse line sequential at this order. It connects with the drain of TFT30 electrically, 
and pixel electrode 9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 
which is a switching element when only a fixed period closes the switch to predetermined timing. Fixed 
period maintenance of the picture signals S1, S2, — , Sn of the predetermined level written in liquid 
crystal as an example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. According to the electrical potential difference 
impressed when it was in no MARI White mode, the amount of transmitted lights of the incident light of a 
liquid crystal part decreases, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, the amount of transmitted lights of the incident light of a liquid crystal part will be 
increased, and light with the contrast according to a picture signal will carry out outgoing radiation from 
an electro-optic device as a whole. Here, in order to prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed between pixel 
electrode 9a and a counterelectrode. 

[0066] With the 1st operation gestalt, a drive is performed among various kinds of conventional reversal 
drive methods mentioned above using 1H reversal drive method (refer to drawing 6 ). Thereby, the 
flicker generated in a frame or a field period and image -display by which especially the vertical cross talk 
was reduced can be performed, avoiding degradation of the liquid crystal by direct-current-voltage 
impression. 

[0067] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a0 is prepared in the shape of a matrix, 
and data-line 6a, scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of 
pixel electrode 9a in every direction. Electrical connection of the data-line 6a is carried out to the 
below-mentioned source field among semi-conductor layer 1a which consists of polish recon film 
through a contact hole 5. Electrical connection of the pixel electrode 9a is carried out to the below- 
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mentioned drain field among semi-conductor layer 1a through the contact hole 8. Moreover, scanning- 
line 3a is arranged so that the bottom of Fig. Nakamigi may counter channel field 1a 1 shown in the slash 
field of ** among semi-conductor layer 1a, and scanning-line 3a functions as a gate electrode. Thus, 
TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a was carried out as a 
gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a at channel field 1a', 
respectively. 

[0068] Capacity line 3b has the main track section mostly extended in the shape of a straight line along 
with scanning-line 3a, and the lobe projected to the method of drawing Nakagami along with data-line 6a 
from the part which intersects data-line 6a. 

[0069] Especially with the 1st operation gestalt, on the TFT array substrate 10, a slot 201 is established 
in the field (field where the profile was shown by the thick wire in drawing) in alignment with each data- 
line 6a containing each data-line 6a or each TFT30, and the stripe-like slot is formed. Thereby, 
flattening processing to data-line 6a is performed. 

[0070] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped with the 
transparent TFT array substrate 10 and the transparent opposite substrate 20 by which opposite 
arrangement is carried out at this. The TFT array substrate 10 consists of for example, a quartz 
substrate, a glass substrate, and a silicon substrate, and the opposite substrate 20 consists of a glass 
substrate or a quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive thin films, 
such as for example, ITO (IndiumTin Oxide) film. Moreover, the orientation film 16 consists of organic 
thin films, such as for example, a polyimide thin film. 

[0071] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive thin films, such as for example, ITO film. Moreover, the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 

[0072] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0073] As further shown in the opposite substrate 20 at drawing 3 , the light-shielding film 23 generally 
called a black mask or a black matrix is formed in the non-opening field of each pixel. For this reason, 
incident light does not invade into channel field 1a' of semi-conductor layer 1a of TFT30 for pixel 
switching, low concentration source field 1b, and low concentration drain field 1c from the opposite 
substrate 20 side. Furthermore, a light-shielding film 23 has functions, such as color mixture prevention 
of the color material at the time of forming improvement in a contrast ratio, and a color filter. With this 
operation gestalt, in addition, by shading the part which met data-line 6a among the non-opening fields 
of each pixel by data-line 6a of the protection-from-light nature which consists of aluminum etc. the 
non-opening field which could specify the profile part which met data-line 6a among the opening fields 
of each pixel, and met this data-line 6a — redundancy — you may constitute so that it may shade by 
the light-shielding film 23 independently prepared in the opposite substrate 20-like. 

[0074] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
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Between both substrates into a predetermined value or a glass bead, is mixed. 

[0075] Furthermore, the substrate insulator layer 12 is formed between the TFT array substrate 10 and 
two or more TFT30 for pixel switching. The substrate insulator layer 12 has the function to prevent 
degradation of the property of TFT30 for pixel switching with the dry area at the time of polish of the 
front face of the TFT array substrate 10, the dirt which remains after washing, by being formed all over 
the TFT array substrate 10. The substrate insulator layer 12 consists of high insulation glass, such as 
NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG 
(boron phosphorus silicate glass), or silicon oxide film, a silicon nitride film, etc. 

[0076] Storage capacitance 70 is constituted by considering as the dielectric film which considered as 
the 1f of the 1st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part 
of capacity line 3b which counters this, installed [ semi-conductor layer 1a was installed from high 
concentration drain field 1e, and ] the insulating thin film 2 containing gate dielectric film with the 1st 
operation gestalt from the location which counters scanning-line 3a, and was pinched by inter-electrode 
[ these ]. 

[0077] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a 1 of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, data-line 6a, and semi-conductor layer 1a and low concentration 
drain field 1c, and semi-conductor layer 1 a is equipped with high concentration drain field 1e. One to 
which it corresponds of two or more pixel electrode 9a is connected to high concentration drain field 1e 
through the contact hole 8. Moreover, on scanning-line 3a and capacity line 3b, the 1st interlayer 
insulation film 4 with which the contact hole 8 which leads to the contact hole 5 and high concentration 
drain field 1e which lead to 1d of high concentration source fields was formed respectively is formed. 
Furthermore, on data-line 6a and the 1st interlayer insulation film 4, the 2nd interlayer insulation film 7 
with which the contact hole 8 to high concentration drain field 1e was formed is formed. The above- 
mentioned pixel electrode 9a is prepared in the top face of the 2nd interlayer insulation film 7 
constituted in this way. 

[0078] As shown in drawing 4 , data-line 6a is prepared in the non-opening field of each pixel located in 
the gap of pixel electrode 9a which adjoins right and left by drawing 2 , and the part which met data-line 
6a among the profiles of the opening field of each pixel by data-line 6a is specified, and the optical 
omission in the non-opening field concerned is prevented by data-line 6a. Moreover, storage 
capacitance 70 is formed in the bottom of data-line 6a using the part projected along the bottom of 
data-line 6a from the main track section of capacity line 3b, and the deployment of a non-opening field 
is achieved. 

[0079] As shown in drawing 3 and drawing 4 , especially with the 1st operation gestalt, two or more slots 
201 are established in the field in alignment with each data-line 6a which contains each data-line 6a and 
each TFT30 on the TFT array substrate 10. Thereby, flattening processing to data-line 6a is performed. 
[0080] As shown in drawing 5 , the part which met scanning-line 3a among the profiles of the opening 
field of each pixel by the light-shielding film 23 which scanning-line 3a and capacity line 3b are prepared 
in the non-opening field of each pixel located in the gap of pixel electrode 9a which adjoins each other 
up and down by drawing 2 , and was prepared in the opposite substrate 20 is specified, and the optical 
omission in the non-opening field concerned is prevented by the light-shielding film 23. 
[0081] As shown in drawing 3 and drawing 5 , especially with the 1st operation gestalt, the slot 201 is 
not established in the field in alignment with scanning-line 3a except the field which intersects the data 
line on the TFT array substrate 10, and its neighborhood. Moreover, you may make it not establish a slot 
201 in the field which met capacity line 3b as shown in drawing. In addition, in a capacity line 3b field, 
when a laminating becomes thick, it is good to form a slot 201 in part at least along a light transmission 
field. Thereby, the optical omission by the level difference can be prevented. As mentioned above, 
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flattening processing at least to scanning-line 3a is not performed, but the substrate side (it consists of 
a front face of the 2nd interlayer insulation film 7 with the 1st operation gestalt) of pixel electrode 9a is 
rising in the shape of a bank in the gap of pixel electrode 9a where this scanning-line 3a etc. has been 
arranged, and the climax section 301 is formed. And the edge of pixel electrode 9a is formed on this 
climax section 301. 

[0082] With reference to drawing 6 , the relation of the potential polarity of pixel electrode 9a and the 
generating field of horizontal electric field in 1H reversal drive method adopted with the 1st operation 
gestalt which adjoin each other is explained here. 

[0083] Namely, as shown in drawing 6 (a), during the period which displays the field of eye n (however, n 
natural number) watch, or the picture signal of a frame, it is not reversed and pixel electrode 9a drives 
the polarity of the liquid crystal drive potential shown by + or - in every pixel electrode 9a with the 
same polarity for every line. As shown in drawing 6 (b) after that, it faces displaying the n+1st fields or 
the picture signal of one frame. The potential polarity of the liquid crystal drive potential in each pixel 
electrode 9a is reversed, during the period which displays these n+1st fields or the picture signal of one 
frame, it is not reversed and pixel electrode 9a drives the polarity of the liquid crystal drive potential 
shown by + or - in every pixel electrode 9a with the same polarity for every line. And the condition 
which showed in drawing 6 (a) and drawing 6 (b) is repeated with the 1 field or the period of one frame, 
and the drive by 1H reversal drive method is performed. Consequently, image display by which the cross 
talk and the flicker were reduced can be performed, avoiding degradation of the liquid crystal by direct- 
current-voltage impression. In addition, according to the 1H reversal drive method, compared with 1S 
reversal drive method, it is advantageous at the point which does not almost have the cross talk of a 
lengthwise direction. 

[0084] By 1H reversal drive method, the generating field C1 of horizontal electric field always serves as 
near the gap between pixel electrode 9a which adjoin a lengthwise direction (the direction of Y) so that 
drawing 6 (a) and drawing 6 (b) may show. 

[0085] Then, as shown in drawing 3 and drawing 5 , with the 1st operation gestalt, it rises to the field in 
alignment with scanning-line 3a, and the section 301 is formed, and the vertical electric field in near the 
edge of pixel electrode 9a arranged on this climax section 301 are strengthened. As shown in drawing 5 , 
it rises and, more specifically, only the part of the level difference (height) of the section 301 narrows 
the distance d1 of the near the edge of pixel electrode 9a and the counterelectrode 21 which have been 
arranged, on the climax section 301. On the other hand, as shown in drawing 4 , to data-line 6a, 
flattening processing is performed, and the distance d2 near the edge of pixel electrode 9a and between 
a counterelectrode 21 forms a slot 201 so that the distance D between pixel electrode 9a and the 
counterelectrodes 21 in the central field which occupies most pixel electrodes may become almost the 
same. It is made for D-d2 <=**300nm relation to be realized here between the eel gaps D of the liquid 
crystal [ distance / d2 / of the near the edge of pixel electrode 9a and the counterelectrode 21 in the 
part which carried out flattening ] layer 50 on the abbreviation core of a pixel electrode. That is, in the 
field which horizontal electric field do not generate, when the level difference of 300nm or more arises 
between the eel gaps D of liquid crystal, it is because an optical omission may occur. 

[0086] Therefore, it can set to the generating field C1 of the horizontal electric field shown in drawing 6 , 
and the vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. 
And in drawing 5 , since the gap W1 between pixel electrode 9a which adjoin each other is fixed even if 
distance d1 narrows, magnitude of the horizontal electric field which become strong, so that a gap W1 
narrows can be fixed. For this reason, the poor orientation of the liquid crystal in the generating field C1 
of horizontal electric field can be prevented by being able to strengthen vertical electric field and using 
vertical electric field as a rule target more as this result rather than horizontal electric field, locally, in 
the generating field C1 of the horizontal electric field shown in drawing 6 . 

[0087] In addition, since flattening processing is performed to data-line 6a as shown in drawing 4 , 
generating of the poor orientation of the liquid crystal which originated in the level difference by data- 
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line 6a etc. in this part can be reduced. Although vertical electric field are not strengthened here when 
the distance d2 between pixel electrode 9a and a counterelectrode 21 becomes short since flattening 
processing is performed, in this part, horizontal electric field are not generated among pixel electrode 9a 
which adjoin each other as shown in drawing 6 . Therefore, in this part, the orientation condition of liquid 
crystal can be made very good by flattening processing, without taking the cure to horizontal electric 
field. 

[0088] According to the 1st operation gestalt the above result, its attention is paid to the property of 
the horizontal electric field generated in 1H reversal drive method. In the generating field C1 of 
horizontal electric field In the field which horizontal electric field do not generate, the bad influence by 
the level difference of a pixel electrode 9a front face is reduced by performing flattening at the same 
time it reduces the bad influence by horizontal electric field by strengthening vertical electric field by 
arranging the edge of pixel electrode 9a in the climax section 301. Thus, by reducing synthetically the 
poor orientation of liquid crystal by horizontal electric field, and the poor orientation of the liquid crystal 
by the level difference, the light-shielding film 23 for hiding the poor orientation part of liquid crystal is 
also small, and ends. Therefore, the numerical aperture of each pixel can be raised without causing poor 
image quality, such as an optical omission, and, finally the bright image display high-definition [ high and ] 
of a contrast ratio becomes possible. 

[0089] Incidentally, according to research of an invention-in-this-application person, in order to make it 
a liquid crystal molecule move good by electric-field impression which maintains lightfastness on a 
certain amount of level, and does not make the impregnation process of liquid crystal 50 difficult, but 
can be set working, a certain amount of thickness (according to the present technique, it is about 3 
micrometers) is required for the thickness of the liquid crystal layer 50. On the other hand, after making 
shorter than the distance d1 between pixel electrode 9a and the counterelectrodes 21 in this part the 
gap W1 (refer to drawing 5 ) between pixel electrode 9a which adjoin each other (namely, W1<d1), it has 
become clear that the bad influence by horizontal electric field begins to actualize. Therefore, in order 
to attain high numerical aperture-ization of a pitch minutely pixel, by having made it thin, the malfunction 
of the fall of difficult-izing of thickness control of liquid crystal and lightfastness, difficult-izing of an 
impregnation process, and a liquid crystal molecule etc. will generate the thickness D of the liquid 
crystal layer 50 (refer to drawing 4 and drawing 5 ) in the whole simply. Conversely, in having narrowed 
the gap W1 between pixel electrode 9a which adjoin each other simply, without making the liquid crystal 
layer 50 thin, in order to attain high numerical aperture-ization of a pitch minutely pixel, since horizontal 
electric field become large compared with vertical electric field, the poor orientation of the liquid crystal 
by the horizontal electric field concerned will actualize. Like [ if the special feature in such liquid crystal 
equipment is taken into consideration ] the 1st operation gestalt mentioned above By not narrowing the 
thickness D of the liquid crystal layer 50 in the field of others which occupy the great portion of pixel 
electrode 9a while narrowing the thickness d1 of the liquid crystal layer 50 only in the field which 
horizontal electric field produce (to for example, about 1.5 micrometers) the reservation of the thickness 
D in the light transmission field of the liquid crystal layer 50 is enough enabled (to for example, about 3 
micrometers), and it is relatively strong in horizontal electric field — there is nothing — making — while 
— the configuration which has the gap W1 between pixel electrode 9a which adjoin each other narrowed 
It is very effective when attaining raise in the numerical aperture of a pitch minutely pixel, and highly 
minute-ization of a display image. 

[0090] the 1st operation gestalt — especially — drawing 5 — setting — desirable — 0.5D < — W1 — 
plane configuration of the pixel electrode 9a is carried out so that relation may be satisfied. This is 
because the poor orientation of the liquid crystal by horizontal electric field will actualize if the 
thickness D of liquid crystal does not control the more than twice of the spacing W1 between pixel 
electrode 9a. Furthermore, d1+300nm (nano meter) <= D It rises so that relation may be satisfied, and 
the section 301 is formed. That is, if the climax section 301 is heaped up until a level difference is set to 
300nm or more, the bad influence by horizontal electric field can enlarge the vertical electric field in this 
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field to horizontal electric field even at extent which does not surface practically. Moreover, in order to 
. ■ attain raise in the numerical aperture of a pitch minutely pixel, and highly minute-ization of a display 
image, it is effective to make a gap W1 and a gap W2 as small as possible, but in order not to actualize 
the bad influence of horizontal electric field, this gap W1 cannot be recklessly made small. If a gap W1 is 
small set up here until it is set to W1**d1, it is the most effective, in order not to lower image quality 
but to attain high numerical aperture-ization of a pitch minutely pixel. 

[0091] It is desirable to constitute from a 1st operation gestalt furthermore, so that the edge of pixel 
electrode 9a may be located in the edge of the cross direction of the top face extended in the shape of 
[ in the climax section 301 ] straight side. Thus, if constituted, it can rise and distance d1 between the 
periphery in the pixel electrode 9a concerned and a counterelectrode 21 can be shortened at the 
maximum using the height of the section 301. The spacing W1 between pixel electrode 9a which 
horizontal electric field produce in coincidence taking advantage of the width of face of the top face in 
the climax section 301 to the maximum extent and which adjoin each other can be narrowed. These 
enable it to strengthen vertical electric field to horizontal electric field in the generating field C1 of 
horizontal electric field, using the configuration of the climax section 301 very efficiently. 
[0092] In addition, by rising, although formed using the electric conduction film and interlayer insulation 
film which were explained above and with which the section 301 forms scanning-line 3a and TFT30 It 
rises between the TFT array substrate 10 and pixel electrode 9a in a laminating process. Carry out 
additional formation of the film for section formation locally, or It is formed by forming the front face on 
the TFT array substrate 10 in the shape of a bank by etching processing etc., or forming front faces, 
such as an interlayer insulation film which intervenes between the front face of the TFT array substrate 
10, and pixel electrode 9a, in the shape of a bank by etching processing etc. Moreover, as a cross- 
section configuration cut at right angles to the longitudinal shaft of the climax section 301, various kinds 
of configurations, such as a trapezoid, a triangle, a hemicycle, a half-ellipse form, a hemicycle by which 
near the summit was made flat, a hall^ellipse form or an abbreviation trapezoid of the shape of the 
secondary curve the inclination of the side side takes toward a summit and increases gradually, or 3rd 
curve, and an abbreviation triangle, can be considered, for example. Furthermore, it is also possible to 
perform chisel flattening processing partially to the main track section of scanning-line 3a or capacity 
line 3b shown in drawing 5 . For example, these wiring is embedded partially at Mizouchi formed in the 
TFT array substrate 10 or the interlayer insulation film, and you may make it form the climax section of 
desired height in a desired field. Therefore, it is desirable to adopt suitably the cross-section 
configuration with which the poor orientation of the liquid crystal produced with a level difference 
according to the property of liquid crystal is small, and it can be managed practically. 
[0093] As shown in drawing 7 (b) here, with the 1st operation gestalt, preferably, the liquid crystal layer 
50 consists of TN (Twisted Nematic) liquid crystal, and the taper is attached to the side face of the 
climax section 301. And it is good to double the inclination direction of pre tilt angle theta and the 
inclination direction of a taper of [ on the TFT array substrate 10 of TN liquid crystal to apply ]. 
[0094] That is, orientation is carried out so that each liquid crystal molecule 50a may start 
perpendicularly from a substrate side, as the arrow head showed in the state of electrical-potential- 
difference impression, respectively, while carrying out orientation so that it could twist gradually towards 
[ as shown in drawing 7 (a), so that, as for liquid crystal molecule of TN liquid crystal 50a, each liquid 
crystal molecule 50a may be in a condition almost parallel to a substrate side fundamentally in the state 
of no electrical-potential-difference impressing ] the opposite substrate 20 from the TFT array 
substrate 10. For this reason, when the thickness D of liquid crystal is fixed even if the thickness d1 of 
liquid crystal becomes small gradually along a side face between the climax section 301 and the opposite 
substrate 20 if the taper is attached to the side face of the climax section 301 and the inclination 
direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a taper moreover 
double as shown in drawing 7 (b), a near good liquid crystal orientation condition is acquired. That is, the 
poor liquid crystal orientation resulting from the level difference produced by existence of the climax 
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section 301 which reduces the poor liquid crystal orientation resulting from horizontal electric field can 
be stopped as much as possible. If the inclination direction of pre tilt angle theta of TN liquid crystal and 
the inclination direction of a taper do not double temporarily as shown in drawing 7 (c), liquid crystal 
molecule 50b from which other liquid crystal molecule 50a starts between the climax section 301 and 
the opposite substrate 20 in an opposite direction will rise, it will generate near the section 301, and, 
thereby, the poor liquid crystal orientation where an orientation condition is discontinuous will be 
generated. Therefore, such a field is good to form a light-shielding film in the opposite substrate 20 or 
the TFT array substrate 10, and to make it hide in them. 

[0095] Or liquid crystal layer 50' consists of VA (Vertically Aligned) liquid crystal, and you may make it 
prepare climax section 30V to which a taper is hardly attached with the 1st operation gestalt, as shown 
in drawing 8 (b). 

[0096] As shown in drawing 8 (a), namely, VA liquid crystal In order to carry out orientation so that each 
liquid crystal molecule 50a' may be in a condition almost perpendicular to a substrate side fundamentally 
in the state of no electrical-potential-difference impressing, in the field in which it sees superficially, and 
rises and a taper exists in the side face of section 301' Although liquid crystal orientation does not 
obtain a turbulence colander, if a taper is hardly attached to the side face of climax section 30V in this 
way, the liquid crystal part into which orientation is in disorder on the starting side face can be made 
small as much as possible, therefore — climax — the section — 301 — 1 — a summit — the 
neighborhood — it can set — almost — being flat — a part — it is — a pixel — an electrode — nine - 
- a — a part — climax — the section — 301 — ' — the bottom — it is — almost — being flat — a 

part — it is a pixel — an electrode — nine — a — a part — both — drawing 8 — ( — a — ) — it can 

set — liquid crystal — thickness — D — being fixed — **** — a case — being near — being good — 
liquid crystal — orientation — a condition — drawing 8 — ( — b — ) — like — obtaining — having . 
[0097] deleting the level difference of the interlayer insulation film 7 located above data-line 6a, or the 
top face of 12 to Taira and others by CMP (Chemical Mechanical Polishing) processing etc., although 
flattening processing was performed by trenching [ 201 ] and embedding data-line 6a etc. with the 1st 
operation gestalt explained above — or the flattening processing concerned may be performed by 
forming in Taira and others using organic [ SOG ]. 

[0098] After this flattening processing, it may rise in the direction of data-line 6a, or the direction of 
scanning-line 3a partially, and the section may be formed in them. It can form easily by etching to the 
interlayer insulation film which excluded as an approach the field which forms the climax section. 
Thereby, the climax section can be easily prepared in the field which horizontal electric field generate. 
[0099] With the 1st operation gestalt explained above, furthermore, TFT30 for pixel switching Although it 
has LDD structure as preferably shown in drawing 3 , may have the offset structure which does not 
drive an impurity into low concentration source field 1b and low concentration drain field 1c, and You 
may be TFT of the self aryne mold which drives in an impurity by high concentration by using as a mask 
the gate electrode which consists of a part of scanning-line 3a, and forms the high concentration source 
and a drain field in self align. Moreover, although considered as the single gate structure which has 
arranged one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source 
fields ], and high concentration drain field 1e with the 1st operation gestalt, two or more gate electrodes 
may be arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the 
leakage current of a joint with a channel, the source, and a drain field can be prevented, and the current 
at the time of OFF can be reduced. 

[0100] (Manufacture process of the 1st operation gestalt) Next, the manufacture process by the side of 
the TFT array substrate which constitutes the electro-optic device in the 1st operation gestalt with the 
above configurations is explained with reference to drawing 9 . In addition, drawing 9 is process drawing 
in which making each class by the side of the TFT array substrate in each process correspond to the 
B-B'C-C of cross-section and drawing 2 ' cross section of drawing 2 like drawing 4 and drawing 5 , and 
showing it. 
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[0101] As first shown in the process (a) of drawing 9 , the TFT array substrates 10, such as a quartz 
substrate, a hard glass substrate, and a silicon substrate, are prepared first, and a slot 201 is formed in 
the field which should form data-line 6a. 

[0102] Next, as shown in the process (b) of drawing 9 , scanning-line 3a and capacity line 3b are formed 
on the TFT array substrate 10 using thin film coating technology. It is parallel to this and **** TFT30 
and storage capacitance 70 which were shown in drawing 3 are formed. 

[0103] More specifically on the TFT array substrate 10 with which the slot 201 was formed With 
ordinary pressure or a reduced pressure CVD method, for example, TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU 
rate) gas, etc. are used. It consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, silicon oxide film, etc., and the substrate [ in which thickness is about 500-2000nm ] 
insulator layer 12 is formed. Next, solid phase growth of the polish recon film is carried out by heat- 
treating by forming the amorphous silicon film with reduced pressure CVD etc. on the substrate 
insulator layer 12. Or the polish recon film is directly formed with a reduced pressure CVD method etc. 
without passing through the amorphous silicon film. Next, semi-conductor layer 1a which has a 
predetermined pattern containing the 1f of the 1st storage capacitance electrodes of**** shown in 
drawing 2 is formed by giving a photolithography process, an etching process, etc. to this polish recon 
film. Next, the insulating thin film 2 which contains the dielectric film for storage capacitance formation 
with the gate dielectric film of TFT30 shown in drawing 3 is formed by oxidizing thermally etc. 
consequently, the thickness of semi-conductor layer 1a — the thickness of about 30-1 50nm — 
desirable — the thickness of about 35-50nm — becoming — the thickness of the insulating thin film 2 - 
- the thickness of about 20-1 50nm — it becomes the thickness of about 30-1 OOnm preferably. Next, 
after depositing the polish recon film on the thickness of about 100~500nm with a reduced pressure 
CVD method etc., driving in P (Lynn) further, or carrying out thermal diffusion and electric-conduction- 
izing this polish recon film, scanning-line 3a of the **** predetermined pattern shown in drawing 2 and 
capacity line 3b are formed according to a photolithography process, an etching process, etc. In addition, 
scanningHine 3a and capacity line 3b are good also as a multilayer interconnection which could form by 
metal alloy film, such as refractory metal metallurgy group silicide, and was combined with the polish 
recon film etc. Next, TFT30 for pixel switching of the LDD structure containing low concentration 
source field 1b and low concentration drain field 1c, 1d of high concentration source fields, and high 
concentration drain field 1e is formed by doping an impurity in two steps, low concentration and high 
concentration! 

[0104] In addition, in parallel to the process (b) of drawing 9 , TFT which constitutes circumference 
circuits which consist of TFT(s), such as a data-line drive circuit and a scanning-line drive circuit, may 
be formed in the periphery on the TFT array substrate 10. 

[0105] Next, as shown in the process (c) of drawing 9 , the interlayer insulation film 4 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is 
formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that the layered 
product which consists of scanning-line 3a, capacity line 3b, an insulating thin film 2, and a substrate 
insulator layer 12 may be covered. Let an interlayer insulation film 4 be about 1000-2000nm thickness. 
In addition, in parallel to this heat baking, it gets mixed up, and in order to activate semi-conductor layer 
1a, about 1000-degree C heat treatment may be performed. And the contact hole for connecting with 
wiring which punctures the contact hole 5 for carrying out electrical connection of the 1d of the high 
concentration source fields of data-line 6a and semi-conductor layer 1a shown in drawing 3 to the 1st 
interlayer insulation film 4 and the insulating thin film 2, and illustrates neither scanning-line 3a nor 
capacity line 3b in a substrate boundary region can also be punctured according to the same process as 
a contact hole 5. Then, on the 1st interlayer insulation film 4, after depositing low resistance metal 
membrane metallurgy group silicide film, such as aluminum, on the thickness of about 100-500nm 
according to a sputtering process etc., data-line 6a is formed according to a photolithography process, 
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anetching process, etc. 

[0106] Next, as shown in the process (d) of drawing 9 , the 2nd interlayer insulation film 7 is formed on 
data-line 6a. Moreover, as shown in drawing 3 , the contact hole 8 for carrying out electrical connection 
of pixel electrode 9a and the high concentration drain field 1e is formed by dry etching or wet etching, 
such as reactive ion etching and reactant ion beam etching. Then, on the 2nd interlayer insulation film 7, 
transparent conductive thin films, such as ITO film, are deposited on the thickness of about 50-200nm 
according to a sputtering process etc., and pixel electrode 9a is further formed according to a 
photolithography process, an etching process, etc. In addition, when using the electro-optic device 
concerned as a reflective mold, pixel electrode 9a may be formed from an opaque ingredient with high 
reflection factors, such as aluminum. 

[0107] While trenching [ 201 ] the TFT array substrate 10, forming data-line 6a and performing flattening 
processing to data-line 6a according to the manufacture approach of the 1st operation gestalt as 
mentioned above Since flattening processing is not performed to a part of scanning-line 3a and capacity 
line 3b In the field which horizontal electric field do not generate, the poor liquid . crystal orientation by 
the level difference is reduced, and the liquid crystal equipment of the 1st operation gestalt which rises 
and reduces the poor liquid crystal orientation by horizontal electric field by the section 301 can be 
manufactured comparatively easily in the field which horizontal electric field generate. 
[0108] (The 2nd operation gestalt) The configuration of the electro-optic device in the 2nd operation 
gestalt of this invention is explained with reference to drawing 14 from drawing 10 . Drawing 10 is a top 
view of two or more pixel groups where the TFT array substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, drawing 1 1 is the A-A' sectional view of 
drawing 10 , drawing 12 is the B-B' sectional view of drawing 10 , and drawing 13 is the C-C sectional 
view of drawing 10 . Moreover, drawing 14 is the diagrammatic top view of the. pixel electrode in which 
the potential polarity in each electrode in 1S reversal drive method and the field which horizontal 
electric field produce are shown. In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing in drawing 13 from drawing 1 1 , scales are 
made to have differed for each class or every each part material. Moreover, about the same component 
as the 1st operation gestalt shown in drawing 6 from drawing 2 in the 2nd operation gestalt shown in 
drawing 14 from drawing 10 , the same reference mark is attached and the explanation is omitted. 
[0109] About the circuitry in the 2nd operation gestalt, it is the same as that of the case of the 1st 
operation gestalt shown in drawing 1 . 

[0110] As shown in drawing 10 ., with the 2nd operation gestalt, the field (field surrounded by the thick 
wire among drawing) to which the slot 201 met scanning-line 3a and capacity line 3b to having been dug 
in the field in alignment with data-line 6a with the 1st operation gestalt is trenched [ 202 ]. And storage 
capacitance 70 part which met data-line 6a and this along with data-line 6a with the 2nd operation 
gestalt as shown in drawing 1 1 and drawing 12 As it rises from namely, (the insulating thin film 2 and 1f 
part of storage capacitance electrodes) which counter at this the partial list which looked at superficially 
among capacity line 3b, and was projected along with data-line 6a from the main track section, the 
section 302 is formed and it is shown in drawing 12 and drawing 13 Flattening processing is performed to 
scanning-line 3a and capacity line 3b. Furthermore, as shown in drawing 14 , with the 2nd operation 
gestalt, it drives with 1S reversal drive method. About the other. configurations and the actuation in the 
2nd operation gestalt, it is the same as that of the case of the 1 st operation gestalt. 
[0111] Namely, with the 2nd operation gestalt, as shown in drawing 14 (a), during the period which 
displays the field of eye n (however, n natural number) watch, or the picture signal of a frame, it is not 
reversed and pixel electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in 
every pixel electrode 9a with the same polarity for every train. As shown in drawing 14 (b) after that, it 
faces displaying the n+1st fields or the picture signal of one frame. The polarity of the liquid crystal 
drive potential in each pixel electrode 9a is reversed, during the period which displays these n+1st fields 
or the picture signal of one frame, it is not reversed and pixel electrode 9a drives the polarity of the 
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liquid crystal drive potential shown by + or - in every pixel electrode 9a with the same polarity for every 
train. And the condition which showed in drawing 14 (a) and drawing 14 (b) is repeated with the 1 field or 
the period of one frame, and the drive by 1S reversal drive method in this operation gestalt is performed. 
Consequently, according to this operation gestalt, image display by which the cross talk and the flicker 
were reduced can be performed, avoiding degradation of the liquid crystal by direct-current-voltage 
impression. 

[0112] By 1S reversal drive method, the generating field C2 of horizontal electric field always serves as 
near the gap between pixel electrode 9a which adjoin a longitudinal direction (the direction of X) so that 
drawing 14 (a) and drawing 14 (b) may show. 

[01 13] Then, as shown in drawing 1 1 and drawing 12 , the climax section 302 is formed with the 2nd 
operation gestalt, and the vertical electric field in near the edge of pixel electrode 9a arranged on this 
climax section 302 are strengthened. As shown in drawing 12 , it rises and, more specifically, only the 
part of the level difference (height) of the section 302 narrows the distance d2 of the near the edge of 
pixel electrode 9a and the counterelectrode 21 which have been arranged on the climax section 302. On 
the other hand, as shown in drawing 13 , to the main track section of scanning-line 3a and capacity line 
3b, flattening processing is performed and the distance d1 near the edge of pixel electrode 9a and 
between a counterelectrode 21 becomes almost the same as the distance D between the central fields 
and counterelectrodes 21 which occupy the great portion of pixel electrode 9a. 

[0114] Therefore, it can set to the generating field C2 of the horizontal electric field shown in drawing 
14 , and the vertical electric field between pixel electrode 9a and a counterelectrode 21 can be 
strengthened. And in drawing 12 , since the gap W2 between pixel electrode 9a which adjoin each other 
is fixed even if distance d2 narrows, magnitude of the horizontal electric field which become strong, so 
that a gap W2 narrows can be fixed. For this reason, in the generating field C2 of the horizontal electric 
field shown in drawing 14 , the vertical electric field over horizontal electric field can be strengthened, 
and the poor orientation of the liquid crystal by the horizontal electric field in the generating field C2 of 
horizontal electric field can be locally prevented by using vertical electric field as a rule target more as 
this result. 

[01 15] In addition, since flattening processing is performed to the main track section of scanning-line 3a 
and capacity line 3b as shown in drawing 13 , generating of the poor orientation of the liquid crystal 
which originated in the level difference by scanning-line 3a and capacity line 3b in this part can be 
reduced. Although vertical electric field are not strengthened here when the distance d1 between pixel 
electrode 9a and a counterelectrode -21 becomes short since flattening processing is performed, in this 
part, horizontal electric field are not generated among pixel electrode 9a which adjoin each other as 
shown in drawing 14 . Therefore, in this part, the orientation condition of liquid crystal can be made very 
good by flattening processing, without taking the cure to horizontal electric field. Moreover, since the 
poor orientation by the level difference is hardly generated in the part of the liquid crystal layer 50 
which counters scanning-line 3a and capacity line 3b with the 2nd operation gestalt, the width of face of 
the light-shielding film 23 which hides this part may be thinner than the case of the 1st operation 
gestalt. 

[01 16] According to the 2nd operation gestalt the above result, its attention is paid to the property of 
the horizontal electric field generated in 1S reversal drive method. In the generating field C2 of 
horizontal electric field By arranging the edge of pixel electrode 9a in the climax section 302, while 
reducing the bad influence by horizontal electric field by strengthening vertical electric field, in the field 
which horizontal electric field do not generate, the bad influence by the level difference of a pixel . 
electrode 9a front face can be reduced by performing flattening. 

[0117] (The 3rd operation gestalt) The configuration of the electro-optic device in the 3rd operation 
gestalt of this invention is explained with reference to drawing 22 from drawing 15 . Drawing 15 is a top 
view of two or more pixel groups where the TFT array substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, drawing 16 is the A-A' sectional view of 
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drawing 15 , drawing 1 7 is the B-B' sectional view of drawing 15 , and drawing 18 is the C-C ? sectional 
view of drawing 15 . Drawing 19 and drawing 20 are the sectional views showing various kinds of cross- 
section configurations of the climax section. Moreover, drawing 21 is the diagrammatic sectional view 
showing the situation of the orientation of the liquid crystal molecule at the time of using TN liquid 
crystal, and drawing 22 is the diagrammatic sectional view showing the situation of the orientation of the 
liquid crystal molecule at the time of using VA liquid crystal. In addition, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing in drawing 19 and 
drawing 20 at the drawing 18 list from drawing 16 , scales are made to have differed for each class or 
every each part material. About the same component as the 1 st operation gestalt, the same reference 
mark is attached and the explanation is omitted. 

[01 18] Especially with the 3rd operation gestalt, the slot is formed in the gap part of pixel electrode 9a 
by which data-line 6a, scanning-line 3a, capacity line 3b, and TFT30 were formed on the TFT array 
substrate, and data-line 6a, scanning-line 3a, capacity line 3b, and TFT30 are embedded in this slot. 
That is, flattening by the side of a TFT array substrate is performed. And two or more climax sections 
303 are formed in the field (field where the profile was shown by the thick wire in drawing) in alignment 
with scanning-line 3a and capacity line 3b, and the stripe-like climax section is formed in the opposite 
substrate side which counters the TFT array substrate with which flattening processing was performed 
in this way. 

[01 19] Next, as shown in the sectional view of drawing 16 , the electro-optic device is equipped with the 
transparent TFT array substrate 10 and the transparent opposite substrate 20 by which opposite 
arrangement is carried out at this. The TFT array substrate 10 consists of for example, a quartz 
substrate, a glass substrate, and a silicon substrate, and the opposite substrate 20 consists of a glass 
substrate or a quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive thin films, 
such as for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic 
thin films, such as for example, a polyimide thin film. 

[0120] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive thin films, such as for example, ITO film. Moreover, the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. ~ 
[0121] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0122] Especially with the 3rd operation gestalt, as shown in the opposite substrate 20 at drawing 16 , 
the climax section 303 which becomes the non-opening field of each pixel from a light-shielding film 23 
is formed between the opposite substrate 20 and the counterelectrode 21. although operation and 
effectiveness of rise here and reduce the horizontal electric field by the section 303 be explain in full 
detail later, since this climax section 303 consist of light-shielding films 23, it function also as the so- 
called black mask or a black matrix, and incident light do not invade into channel field 1a' of semi- 
conductor layer 1a of TFT30 for pixel switching, low concentration source field 1b, and low 
concentration drain field 1c from the opposite substrate 20 side. Furthermore, the climax section 303 
which consists of a light-shielding film 23 has functions, such as color mixture prevention of the color 
material at the time of forming improvement in a contrast ratio, and a color filter. In the 3rd example, in 
addition, by shading the part which met data-line 6a among the non-opening fields of each pixel by 
data-line 6a of the protection-from-light nature which consists of aluminum etc. the non-opening field 
which could specify the profile part which met data-line 6a among the opening fields of each pixel, and 
met this data-line 6a — redundancy — you may constitute so that it may shade in the climax section 
303 which consists of a light-shielding film 23 independently prepared in the opposite substrate 20-like. 
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[0t23] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 

[0124] Furthermore, the substrate insulator layer 12 is formed between the TFT array substrate 10 and 
two or more TFT30 for pixel switching. The substrate insulator layer 12 has the function to prevent 
change of the property of TFT30 for pixel switching with the dry area at the time of polish of the front 
face of the TFT array substrate 10, the dirt which remains after washing, by being formed all over the 
TFT array substrate 10. The substrate insulator layer 12 consists of high insulation glass, such as NSG 
(non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), or silicon oxide film, a silicon nitride film, etc. 

[0125] Storage capacitance 70 is constituted by considering as the dielectric film which considered as 
the 1f of the 1st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part 
of capacity line 3b which counters this, installed [ semi-conductor layer 1a was installed from high 
concentration drain field 1e, and ] the insulating thin film 2 containing gate dielectric film with the 3rd 
operation gestalt from the location which counters scanning-line 3a, and was pinched by inter-electrode 
[ these ]. 

[0126] In drawing 1 6 TFT30 for pixel switching Channel field 1a' of semi-conductor layer 1a in which it 
has LDD structure and a channel is formed of the electric field from scanning-line 3a and concerned 
scanning-line 3a, 1d list. of high concentration source fields of low concentration source field 1b of the 
insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and semi-conductor 
layer 1a are insulated, data-line 6a, and semi-conductor layer 1a and low concentration drain field 1c, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. One to which it 
corresponds of two or more pixel electrode 9a is connected to high concentration drain field 1e through 
the contact hole 8. Moreover, on scanning-line 3a and capacity line 3b, the 1st interlayer insulation film 
4 with which the contact hole 8 which leads to the contact hole 5 and high concentration drain field Te 
which lead to 1d of high concentration source fields was formed respectively is formed. Furthermore, on 
data-line 6a and the 1st interlayer insulation film 4, the 2nd interlayer insulation film 7 with which the 
contact hole 8 to high concentration drain field 1e was formed is formed. The above-mentioned pixel 
electrode 9a is prepared in the top face of the 2nd interlayer insulation film 7 constituted in this way. 
[0127] As shown in drawing 18 from drawing 16 , the slot 201 is established in the field to which each 
data-line 6a, each scanning-line 3a, each capacity line 3b, and each TFT30 are formed on the TFT array 
substrate 10, and, thereby, flattening processing on the TFT array substrate 10 is performed. 
[0128] As shown in drawing 15 thru/or drawing 17 , data-line 6a is prepared in the non-opening field of 
each pixel located in the gap of pixel electrode 9a which adjoins right and left. The part which met data- 
line 6a among the profiles of the opening field of each pixel by data-line 6a is specified, and the optical 
omission in the non-opening field concerned is prevented by data-line 6a. Moreover, storage 
capacitance 70 is formed in the bottom of data-line 6a using the part projected along the bottom of 
data-line 6a from the main track section of capacity line 3b, and the deployment of a non-opening field 
is achieved. 

[0129] As shown in drawing 16 and drawing 18 , the main track section of scanning-line 3a and capacity 
line 3b is prepared in the non-opening field of each pixel located in the gap of pixel electrode 9a which 
adjoins each other up and down by drawing 15 . 
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[0130] Especially with the 3rd operation gestalt, as shown in drawing 15 , the climax section is not 
prepared in the substrate side of the counterelectrode 21 in the opposite substrate 20 which counters 
the gap of pixel electrode 9a which adjoins right and left, but as shown in d rawing 17 , the 
counterelectrode 21 is evenly formed in it. On the other hand, as shown in drawing 15 , the substrate 
side of the counterelectrode 21 in the opposite substrate 20 which counters the gap of pixel electrode 
9a which adjoins each other up and down is rising in the shape of a bank, as shown in drawing 18 . That 
is, the climax section 303 which consists of a light-shielding film 23 is formed, and the counterelectrode 
21 is projected and formed toward the pixel electrode 9a side. In addition, the optical omission in the 
non-opening field concerned is prevented by the climax section 301 which the part which met scanning- 
line 3a among the profiles of the opening field of each pixel by the climax section 303 is specified, and 
consists of a light-shielding film 23. 

[0131] As shown in drawing 1 6 and drawing 18 , with the 3rd operation gestalt, it rises to the field in 
alignment with scanning-line 3a, and the section 303 is formed, and the vertical electric field in near the 
lobe of the counterelectrode 21 arranged on this climax section 303 are strengthened. As shown in 
drawing 18 , it rises and, more specifically, only the part of the level difference (height) of the section 
303 narrows the distance d1 of the counterelectrode 21 and pixel electrode 9a which have been 
arranged on the climax section 303. On the other hand, as shown in drawing 17 , it rises in the field 
which counters data-line 6a, and the section 303 is not formed, but the distance d2 near the edge of 
pixel electrode 9a and between a counterelectrode 21 becomes almost the same [ the distance D 
between pixel electrode 9a and the counterelectrodes 21 in the central field which occupies most pixel 
electrodes ]. 

[0132] therefore, it can set to the generating field C1 of the horizontal electric field shown in drawing 6 , 
and the vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. 
And in drawing 18 , since the gap W1 between pixel electrode 9a which adjoin each other is fixed even if 
distance d1 narrows, magnitude of the horizontal electric field which become strong, so that a gap W1 
narrows can be fixed. For this reason, in the generating field C1 of the horizontal electric field shown in 
drawing 6 , the vertical electric field over horizontal electric field can be strengthened, and the poor 
orientation of the liquid crystal by the horizontal electric field in the generating field C1 of horizontal 
electric field can be locally prevented by using vertical electric field as a rule target more as this result. 
[0133] In addition, by rising in the field which counters data-line 6a, and not forming the section 303, as 
shown in drawing 17 , since the counterelectrode 21 is flat, generating of the poor orientation of the 
liquid crystal which rose in this part and originated in the level difference by existence of the section 
303 can be reduced. Although vertical electric field are not strengthened here when the distance d2 
between pixel electrode 9a and a counterelectrode 21 becomes short since it is flat, in this part, 
horizontal electric field are not generated among pixel electrode 9a which adjoin each other as shown in 
drawing 6 . Therefore, in this part, the orientation condition of liquid crystal can be made very good by 
flattening processing, without taking the cure to horizontal electric field. 

[0134] According to the 3rd operation gestalt the above result, its attention is paid to the property of 
the horizontal electric field generated in 1H reversal drive method. In the generating field C1 of 
horizontal electric field In the field which horizontal electric field do not generate, the bad influence by 
the level difference of counterelectrode 21 front face is reduced by making a counterelectrode 21 flat at 
the same time it reduces the bad influence by horizontal electric field by strengthening vertical electric 
field by making a counterelectrode 21 project in the climax section 303. Thus, by reducing synthetically 
the poor orientation of liquid crystal by horizontal electric field, and the poor orientation of the liquid 
crystal by the level difference The width of face of the climax section 303 which consists of a light- 
shielding film 23 for hiding the poor orientation part of liquid crystal is also small, and ends (however, in 
order to cover the poor orientation part of the liquid crystal resulting from the level difference in the 
climax section 303). It is desirable to really form the light-shielding film 23 with width of face [ a little ] 
larger than the width of face of the climax section 303 from another object-like. Therefore, the 
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numerical aperture of each pixel can be raised without causing poor image quality, such as an optical 
omission, and, finally the bright image display high-definition [ high and ] of a contrast ratio becomes 
possible. 

[0135] Incidentally, according to research of an invention-inHJiis-application person, in order to make it 
a liquid crystal molecule move good by electric-field impression which maintains lightfastness on a 
certain amount of level, and does not make the impregnation process of liquid crystal 50 difficult, but 
can be set working, a certain amount of thickness (according to the present technique, it is about 3 
micrometers) is required for the thickness D of the liquid crystal layer 50. On the other hand, after 
making shorter than the distance d1 between pixel electrode 9a and the counterelectrodes 21 in this 
part the gap W1 (refer to drawing 18 ) between pixel electrode 9a which adjoin each other (namely, 
WKdD, it has become clear that the bad influence by horizontal electric field begins to actualize. 
Therefore, in order to attain high numerical aperture-ization of a pitch minutely pixel, in having made 
thickness D of the liquid crystal layer 50 (referring to drawing 17 and drawing 18 ) thin to the whole 
simply, equalization of liquid crystal thickness control becomes difficult, lightfastness will fall, an 
impregnation process will become difficult, and the malfunction of a liquid crystal molecule etc. will occur. 
Conversely, in having narrowed the gap W1 between pixel electrode 9a which adjoin each other simply, 
without making the liquid crystal layer 50 thin, in order to attain high numerical aperture-ization of a 
pitch minutely pixel, since horizontal electric field become large compared with vertical electric field, the 
bad influence (namely, the poor orientation of liquid crystal) by the horizontal electric field concerned 
will actualize, if the special feature in such liquid crystal equipment is taken into consideration, while 
narrowing the thickness d1 of the liquid crystal layer 50 like this operation gestalt mentioned above only 
in the field which horizontal electric field produce (to for example, about 1.5 micrometers), it is relatively 
strong in horizontal electric field by not narrowing the thickness D of the liquid crystal layer 50 in the 
field of others which occupy the great portion of pixel electrode 9a — there is nothing — making . Since 
the gap W1 between pixel electrode 9a which adjoin each other by this is narrowed, it is very effective 
when attaining raise in the numerical aperture of a pitch minutely pixel, and highly minute-ization of a 
display image. 

[0136] the 3rd operation gestalt — especially — drawing 18 — setting — desirable — 0.5D < — W1 — 
relation is satisfied — as — pixel electrode 9a — plane configuration — carrying out — further — 
d1+300nm (nano meter) <= D It rises so that relation may be satisfied, and the section 303 is formed. 
That is, if it heaps up until it makes it seldom bring between pixel electrpde 9a close and a level 
difference is set to 300nm or more in the climax section 303, the bad influence by horizontal electric 
field can enlarge the vertical electric field in this field to horizontal electric field even at extent which 
does not surface practically. Moreover, in order to attain raise in the numerical aperture of a pitch 
minutely pixel, and highly minute-ization of a display image, it is effective to make a gap W1 and a gap 
W2 as small as possible, but in order not to actualize the bad influence of horizontal electric field, this 
gap W1 cannot be recklessly made small. If a gap W1 is small set up here until it is set to W1**d1, it is 
the most effective, in order not to lower image quality but to attain high numerical aperture-ization of a 
pitch minutely pixel. 

[0137] In addition, although it rises and the section 303 is formed using a light-shielding film 23, you may 
form into a laminating process by [ which were explained above ] carrying out additional formation of the 
film for soil chiroplasties, such as organic film and a resist, locally between the opposite substrate 20 
and a counterelectrode 21. Moreover, as a cross-section configuration cut at right angles to the 
longitudinal shaft of the climax section 303, various kinds of configurations, such as a trapezoid, a 
triangle, a hemicycle, a half-ellipse form, a hemicycle by which near the summit was made flat, a half- 
ellipse form or an abbreviation trapezoid of the shape of the secondary curve the inclination of the side 
side takes toward a summit and increases gradually, or 3rd curve, and an abbreviation triangle, can be 
considered, for example. Therefore, it is desirable to adopt suitably the cross-section configuration with 
which the poor orientation of the liquid crystal produced with a level difference according to the 
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property of liquid crystal is small, and it can be managed practically. Furthermore, since the poor liquid 
crystal orientation by the level difference occurs by forming the climax section 303, it is more desirable 
than the climax section 303 to rise, to arrange between the section 303 and the opposite substrate 20, 
or to arrange the broad light-shielding film 23 between the climax section 303 and a pixel electrode a 
little. 

[0138] For example, as shown in drawing 19 (a), the climax section 303 whose cross-section 
configuration cut at the flat surface perpendicular to a longitudinal direction is a triangle As you may 
form from a light-shielding film 23, and it is shown in drawing 19 (b), and you may form on the light- 
shielding film 23 broad a little from the film 313 for climax section formation which consists of a resist or 
organic film and it is shown in drawing 1 9 (c) from the climax section 303 As the film 313 for climax 
section formation which consists of a resist or organic film is formed on the opposite substrate 20, you 
may make it cover a it top width a little by the light-shielding film 23 and it is shown in drawing 19 (d) 
The film 313 for climax section formation which consists of a resist or organic film is formed on the 
opposite substrate 20, and you may make it not form a light-shielding film on it (however, a wrap light- 
shielding film is formed in a TFT array substrate side for this part in this case). 

[0139] Furthermore/as it is good also as a trapezoid as it is good also as a hemicycle as it is good also 
as a rectangle as shown in drawing 20 (a), and shown in drawing 20 (b), and shown in drawing 20 (c), and 
the cross-section configuration cut at the flat surface perpendicular to the longitudinal direction in the 
climax section 303 is shown in drawing 20 (d), it is good also as an abbreviation trapezoid. Although 
these laminated structures shown in drawing 20 rise from the light-shielding film 23 prepared on the 
opposite substrate 20 like drawing 19 (a) and the section 303 was formed, these may be which laminated 
structures shown in drawing 19 (a) - drawing 19 (d). Furthermore, since a color filter, a protective coat, 
an insulator layer, etc. may be formed on the opposite substrate 20, further various kinds of variations 
can be considered as an actual laminated structure. 

[0140] As shown in drawing 21 (b) here, with the 3rd operation gestalt, preferably, the liquid crystal layer 
50 consists of TN liquid crystal, and the taper is attached to the side face of the climax section 303. 
And the inclination direction of pre tilt angle theta and the inclination direction of a taper of [ on the 
opposite substrate 20 of TN liquid crystal to apply ] double. 

[0141] That is, orientation is carried out so that each liquid crystal molecule 50a may start 
perpendicularly from a substrate side, as the arrow head showed in the state of electrical-potential- 
difference impression, respectively, while carrying out orientation so that it could twist gradually 
fundamentally towards [ in each liquid crystal molecule 50a / as shown in drawing 21 (a) / a / liquid 
crystal molecule of TN liquid crystal 50] the opposite substrate 20 from the TFT array substrate 10 in 
electrical-potential-difference the condition of not impressing, in the condition almost parallel to a 
substrate side. For this reason, when the thickness D of liquid crystal is fixed even if the thickness d1 of 
liquid crystal becomes small gradually along a side face between the climax section 303 and the TFT 
array substrate 10 if the taper is attached to the side face of the climax section 303 and the inclination 
direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a taper moreover 
double as shown in drawing 21 (b), a near good liquid crystal orientation condition is acquired. That is, 
the poor liquid crystal orientation resulting from the level difference produced by existence of the climax 
section 303 which reduces the poor liquid crystal orientation resulting from horizontal electric field can 
be stopped as much as possible. If the inclination direction of pre tilt angle theta of TN liquid crystal and 
the inclination direction of a taper do not double temporarily as shown in drawing 21 (c), liquid crystal 
molecule 50b from which other liquid crystal molecule 50a starts between the climax section 303 and 
the TFT array substrate 10 in an opposite direction will rise, it will generate near the section 303, and, 
thereby, the poor liquid crystal orientation where an orientation condition is discontinuous will be 
generated. In such a case, it is good to form a light-shielding film in either [ at least ] the opposite 
substrate 20 or the TFT array substrate 1 0, and to control an optical omission. 
[0142] Or liquid crystal layer 50' consists of VA liquid crystal, and you may make it prepare climax 
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section 303' to which a taper is hardly attached with the 3rd operation gestalt, as shown in drawing 22 
(b). 

[0143] As shown in drawing 22 (a), namely, VA liquid crystal In order to carry out orientation so that 
each liquid crystal molecule 50a 1 may be in a condition almost perpendicular to a substrate side 
fundamentally in the state of no electrical-potential-difference impressing, in the field in which it sees 
superficially, and rises and a taper exists in the side face of section 303' Although liquid crystal 
orientation does not obtain a turbulence colander, if a taper is hardly attached to the side face of climax 
section 303' in this way, the liquid crystal part into which orientation is in disorder on the starting side 
face can be made small as much as possible, therefore — climax — the section — 303 — 1 — a summit 

— the neighborhood — it can set — almost — being flat — a part — it is — a pixel — an electrode — 
nine — a — a part — climax — the section — 303 — 1 — the bottom — it is — almost — being flat - 

- a part — it is — a pixel — an electrode — nine — a — a part — both — drawing 22 — ( — a — ) — 
it can set — liquid crystal — thickness — D — being fixed — **** — a case — being near — being 
good — liquid crystal — orientation — a condition — drawing 22 — ( — b — ) — like — obtaining — 
having . 

[0144] Although flattening processing was performed by trenching [ 201 ] on the TFT array substrate 10 
with the 3rd operation gestalt from the 1st operation gestalt explained above, and embedding scanning- 
line 3a etc. deleting the level difference of the interlayer insulation film 7 located above scanning-line 3a, 
or the top face of 12 to Taira and others by CMP (Chemical Mechanical Polishing) processing etc. — or 
the flattening processing concerned may be performed by forming in Taira and others using organic 
[ SOG ]. 

[0145] After this flattening processing, it may rise in the direction of data-line 6a, or the direction of 
scanning-line 3a partially, and the section may be formed in them. It can form easily by etching to the 
interlayer insulation film which excluded as an approach the field which forms the climax section. 
Thereby, the climax section can be easily prepared in the field which horizontal electric field generate. 
Thus, it cannot be overemphasized that it may rise to the substrate of both the TFT array substrate 10 
and the opposite substrate 20, and the section may be formed to the field which horizontal electric field 
generate. 

[0146] (Manufacture process of the 3rd operation gestalt) Next, the manufacture process by the side of 
the opposite substrate which constitutes the electro-optic device in the 3rd operation gestalt with the 
above configurations is explained with reference to drawing 23 . In addition, drawing 23 is process 
drawing in which making each class by the side of the opposite substrate in each process. correspond to 
the C-C cross section of drawing 15 like drawing 18 , and showing it. 

[0147] As first shown in the process (a) of drawing 23 , the glass substrate of a predetermined 
configuration and a quartz substrate are first prepared as an opposite substrate 20. 
[0148] Next, as shown in the process (b) of drawing 23 , light-shielding film 23', such as organic film and 
a metal membrane, is formed in about 300nm thickness. 

[0149] Next, as shown in the process (c) of drawing 23 , the climax section 303 is formed by rising to 
the field which horizontal electric field generate, and forming the band-like light-shielding film 23 in it as 
film for section formation on a TFT array substrate, by patterning using photolithography processing and 
etching processing. 

[0150] Next, as shown in the process (d) of drawing 23 , a counterelectrode is formed from transparent 
conductive thin films, such as ITO (IndiumTin Oxide) film, on the climax section 303, further, the 
orientation film 22 is formed from organic thin films, such as a polyimide thin film, on it, and rubbing is 
carried out in the predetermined direction of rubbing. 

[0151] In addition, it may replace with a process (b) and a process (c), and the climax section 303 which 
consists of a light-shielding film may be formed with a printing technique. 

[0152] According to the manufacture approach of the 3rd operation gestalt, in the field which horizontal 
electric field generate, the liquid crystal equipment which rises and reduces the poor liquid crystal 
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orientation by horizontal electric field by the section 303 can be manufactured comparatively easily as 
mentioned above. 

[0153] Next the example of a flat-surface layout with the climax section 303 and the light-shielding film 
which are formed on the opposite substrate 20 in the 3rd operation gestalt mentioned above is explained 
with reference to drawing 24 and drawing 25 . In addition, these examples are wrap things about the gap 
of pixel electrode 9a extended in the direction of X which shades the gap of pixel inter-electrode 9a 
extended in the direction of Y in alignment with data-line 6a by data-line 6a etc., and meets scanning- 
line 3a by the TFT array substrate 10 side by the light-shielding film by the side of the opposite 
substrate 20, respectively. 

[0154] As shown in drawing 24 (a), climax section 303a and light-shielding film 23a may both be formed 
so that it may be extended in the shape of a stripe in the direction of X ranging over two or more pixel 
electrode 9a. While climax section 303a is formed so that it may be extended in the shape of a stripe in 
the direction of X ranging over two or more pixel electrode 9a as shown in drawing 24 (b), light-shielding 
film 23b may be formed in every pixel electrode 9a in the shape of an island. As shown in drawing 25 (a), 
while climax section 303b is formed in every pixel electrode 9a in the shape of an island, ranging over 
two or more pixel electrode 9a, elongation formation of the light-shielding film 23a may be carried out in 
the direction of X at the shape of a stripe. Or as shown in drawing 25 (b) t both climax section 303b and 
light-shielding film 23b may be formed in every pixel electrode 9a in the shape of an island. In any 
[ which showed drawing 24 and drawing 25 ] case, the vertical electric field in. the field which generates 
horizontal electric field can be strengthened by climax section 303a or 303b. It can rise to coincidence 
and the poor liquid crystal orientation by existence of section 303a or 303b can be hidden by light- 
shielding film 23a or 23b. 

[0155] thus — even if a pixel pitch makes it detailed in the field which horizontal electric field generate 
with devising arrangement of the light-shielding film on an opposite substrate, and the climax section — 
high — numerical aperture liquid crystal equipment is realizable. 

[0156] (The 4th operation gestalt) The configuration of the electro-optic device in the 4th operation 
gestalt of this invention is explained with reference to drawing 29 from drawing 26 . Drawing 26 is a top 
view of two or more pixel groups where the TFT array substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, drawing 27 is the A-A' sectional view of 
drawing 26 , drawing 28 is the B-B' sectional view of drawing 26 , and drawing 29 is the C-C sectional 
view of drawing 26 . In addition, in order to make each class and each part material into the magnitude 
of extent which can be recognized oh a drawing in drawing 29 from drawing 27 ,. scales are made to have 
differed for each class or every each part material. Moreover, about the same component as the 3rd 
operation gestalt shown in drawing 18 from drawing 15 in the 4th operation gestalt shown in drawing 29 
from drawing 26 , the same reference mark is attached and the explanation is omitted. 
[0157] As shown in drawing 16 from drawing 14, with the 4th operation gestalt, it rises with the 3rd 
operation gestalt, and rises to the section 303 having been formed along with scanning-line 3a to the 
field (field surrounded by the thick wire among drawing 14) in alignment with data-line 6a on the 
opposite substrate 20, and the section 304 is formed. In this case, since data-line 6a functions as a 
light-shielding film, the climax section 304 may be formed from a light-shielding film, and may be formed 
from the transparent ingredient film. As shown in drawing 27 and drawing 29, in the part which counters 
the main track section of scanning-line 3a and capacity line 3b, the opposite substrate 20 is formed 
evenly. Moreover, the light-shielding film 23 is formed in the part which counters the main track section 
of scanning-line 3a on the opposite substrate 20, and capacity line 3b along with these, and the part 
which met scanning-line 3a at least among the opening fields of each pixel by this light-shielding film 23 
is specified. In addition, such a light-shielding film 23 may be formed in the field in alignment with data- 
line 6a on the opposite substrate 20. And as shown in drawing 14, with the 4th operation gestalt, it 
drives with 1S reversal drive method. About the other configurations and the actuation in the 4th 
operation gestalt, it is the same as that of the case of the 3rd operation gestalt. 
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[0158] Namely, with the 4th operation gestalt, as shown in drawing 14 (a), during the period which 
v • displays the field of eye n (however, n natural number) watch, or the picture signal of a frame, it is not 
reversed and pixel electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in 
every pixel electrode 9a with the same polarity for every train. As shown in drawing 14 (b) after that, it 
faces displaying the n+1st fields or the picture signal of one frame. The polarity of the liquid crystal 
drive potential in each pixel electrode 9a is reversed, during the period which displays these n+1st fields 
or the picture signal of one frame, it is not reversed and pixel electrode 9a drives the polarity of the 
liquid crystal drive potential shown by + or - in every pixel electrode 9a with the same polarity for every 
train. And the condition which showed in drawing 14 (a) and drawing 14 (b) is repeated with the 1 field or 
the period of one frame, and the drive by 1S reversal drive method in the 4th operation gestalt is 
performed. Consequently, according to the 4th operation gestalt, image display by which the cross talk 
and the flicker were reduced can be performed, avoiding degradation of the liquid crystal by direct- 
current-voltage impression. 

[0159] By 1S reversal drive method, the generating field C2 of horizontal electric field always serves as 
near the gap between pixel electrode 9a which adjoin a longitudinal direction (the direction of X) so that 
drawing 14 (a) and drawing 14 (b) may show. 

[0160] Then, as shown in drawing 27 and drawing 28, with the 4th operation gestalt, form the climax 
section 304, and the counterelectrode 21 arranged on this climax section 304 is made to project, and 
vertical electric field are strengthened. As shown in drawing 28, it rises and, more specifically, only the 
part of the level difference (height) of the section 304 narrows the distance d2 of the counterelectrode 
21 and pixel electrode 9a which have been arranged on the climax section 304. On the other hand, since 
the opposite substrate 20 is flat in the part which counters scanning-line 3a and capacity line 3b as 
shown in drawing 29, the distance d1 between a counterelectrode 21 and pixel electrode 9a becomes 
almost the same as the distance D between pixel electrode 9a and the counterelectrodes 21 in the 
central field which occupies most pixel electrodes. 

[0161] Therefore, it can set to the generating field C2 of the horizontal electric field shown in drawing 
14, and the vertical electric field between pixel electrode 9a and a counterelectrode 21 can be 
strengthened. And in drawing 28, even if distance d2 narrows, since the gap W2 between pixel electrode 
9a which adjoin each other is fixed, the magnitude of the horizontal electric field which become strong, 
so that a gap W2 narrows is also fixed [ the gap ]. For this reason, in the generating field C2 of the 
horizontal electric field shown in drawing 14, the vertical electric field over horizontal electric field can 
be strengthened, and the poor orientation of the liquid crystal by the. horizontal electric field in the 
generating field C2 of horizontal electric field can be locally prevented by using vertical electric field as 
a rule target more as this result. 

[0162] In addition, as shown in drawing 29, since the opposite substrate 21 is flat, generating of the poor 
orientation of the liquid crystal which rose in this part and originated in the level difference by existence 
of the section 304 can be reduced in the part which counters the main track section of scanning-line 3a 
and capacity line 3b. Although vertical electric field are not strengthened here when the distance d1 
between pixel electrode 9a and a counterelectrode 21 becomes short since it is flat, in this part, 
horizontal electric field are not generated among pixel electrode 9a which adjoin each other as shown in 
drawing 14. Therefore, in this part, the orientation condition of liquid crystal can be made very good by 
flattening processing, without taking the cure to horizontal electric field. Moreover, since the poor 
orientation by the level difference is hardly generated in the part of the liquid crystal layer 50 which 
counters the main track section of scanning-line 3a and capacity line 3b in this way with the 4th 
operation gestalt, the width of face of the light-shielding film which hides this part may be thinner than 
the case of the 3rd operation gestalt. 

[0163] According to the 4th operation gestalt the above result, its attention is paid to the property of 
the horizontal electric field generated in 1S reversal drive method, [n the generating field C2 of 
horizontal electric field By arranging at the end of pixel electrode 9a in the climax section 304, while 
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reducing the bad influence by horizontal electric field by strengthening vertical electric field, in the field 
which horizontal electric field do not generate, the bad influence by the level difference of a pixel 
electrode 9a front face can be reduced by performing flattening. 
- [0164] furthermore, rising to the opposite substrate 20 side and forming the section 303 and 304 like 
****, in the 3rd operation gestalt and the 4th operation gestalt which were mentioned above, — in 
addition, it may constitute from a field in which the substrate side of pixel electrode 9a on the TFT array 
substrate 10 is the field which counters the main track section of scanning-line 3a and capacity line 3b, 
or counters data-line 6a as it is rising in the shape of a bank. Thus, since the distance between each 
pixel electrode 9a and a counterelectrode 21 becomes short in the field which horizontal electric field 
generate even if constituted, the same effectiveness as **** is acquired. Furthermore, it is also possible 
to perform chisel flattening processing partially to data-line 6a, scanning-line 3a, capacity line 3b, and 
TFT30 again. For example, these wiring and TFT(s) are embedded partially at Mizouchi formed in the 
TFT array substrate 10 or the interlayer insulation film, and you may make it form the climax section of 
desired height in a desired field. 

[0165] (The 5th operation gestalt) The configuration of the electro-optic device in the 5th operation 
gestalt of this invention is explained with reference to drawing 30. Drawing 30 is the sectional view of 
the part where the scanning line and a capacity line are prolonged. About the same component as the 
1st operation gestalt, the same reference mark is attached and the explanation is omitted. 
[0166] As shown in drawing 30, with the 5th operation gestalt, capacity line 3b is arranged through the 
1st interlayer insulation film 4 to scanning-line 3a and capacity line 3b having adjoined this layer, and 
having been formed with the 1st operation gestalt, on the field of scanning-line 3a. The 1st storage 
capacitance electrode 62 is arranged through the insulating thin film 61 at capacity line 3b, and storage 
capacitance 70 is formed. Capacity line 3b becomes with the protection-from-light nature ingredient of 
a refractory metal, and shades scanning-line 3b. 

[0167] And it rises on capacity line 3b, the section 305 forms, and he is trying to strengthen the vertical 
electric field in near the edge of pixel electrode 9a arranged on this climax section 305. 
[0168] In addition, capacity line 3b may be arranged through an interlayer insulation film under the field 
of scanning-line 3a. 

[0169] (The 6th operation gestalt) The configuration of the electro-optic device in the 6th operation 
gestalt of this invention is explained with reference to drawing 31. Drawing 31 is the sectional view of 
the part where the scanning line and a capacity line are prolonged; About the same component as the 
1st operation gestalt, the same reference mark is attached and the explanation is omitted. 
[0170] As shown in drawing 31, in order to make thickness D of liquid crystal thin, by the 6th operation 
gestalt, it is formed in the climax [ which was formed in the TFT array substrate 10 ] section 307 
prepared in the section 306 and the opposite substrate 20 by rising. The configuration of the climax 
sections 306 and 307 is the same as that of the climax section 301 of the 1st operation gestalt, and the 
climax section 303 of the 3rd operation gestalt. And he is trying to strengthen the vertical electric field 
in near the edge of pixel electrode 9a arranged on the climax section 306 in the climax sections 306 and 
307 which counter. 

[0171] In addition, although each climax sections 306 and 307 have been arranged with the 6th operation 
gestalt so that it may counter, you may form in a field different, respectively. 

[01 72] every [ in addition, ] two lines which may be made to reverse the polarity of drive potential for 
every party, and adjoin each other by 1H reversal drive method in this invention described above — or 
you may make it reversed for every multi-line every two trains which may be made to reverse the 
polarity of drive potential for every single tier, and adjoin each other by 1S reversal drive method in this 
invention similarly — or you may make it reversed for every two or more trains 

[0173] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 32 and 
drawing 33. In addition, drawing 32 is the top view which looked at the TFT array substrate 10 from the 



-31 - 



opposite substrate 20 side with each component formed on it, and drawing 33 is the H-KT sectional view 
of drawing 32. 

[0174] In drawing 32, on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
frame 53 which specifies the circumference of the image display field which consists of an ingredient 
which is the same as a light-shielding film 23, or is different is formed in parallel to the inside. The data- 
line drive circuit 101 and the external circuit connection terminal 102 which drive data-line 6a by 
supplying a picture signal to data-line 6a to predetermined timing are prepared in the field of the outside 
of a sealant 52 along with one side of the TFT array substrate 10, and the scanning-line drive circuit 
104 which drives scanning-line 3a is formed along with two sides which adjoin this one side by supplying 
a scan signal to scanning-line 3a to predetermined timing. If the scan signal delay supplied to scanning- 
line 3a does not become a problem, the thing only with one side sufficient [ the scanning-line drive 
circuit 104 ] cannot be overemphasized. Moreover, the data-line drive circuit 101 may be arranged on 
both sides along the side of an image display field. For example, the data line of an odd number train 
supplies a picture signal from the data-line drive circuit arranged along one side of an image display field, 
and you may make it the data line of an even number train supply a picture signal from the data-line 
drive circuit arranged along the side of the opposite side of said image display field. Thus, if it is made to 
drive data-line 6a in the shape of a ctenidium, since the occupancy area of the data-line drive circuit 
101 is extensible, it becomes possible to constitute a complicated circuit. Furthermore, two or more 
wiring 105 for connecting between the scanning-line drive circuits 104 established in the both sides of 
an image display field is formed in one side in which the TFT array substrate 10 remains. Moreover, in at 
least one place of the corner section of the opposite substrate 20, the flow material 106 for taking a 
flow electrically between the TFT array substrate 10 and the opposite substrate 20 is formed. And as 
shown in drawing 33, the opposite substrate 20 with the almost same profile as the sealant 52 shown in 
drawing 32 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0175] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0176] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically with each operation gestalt explained above 
through the anisotropy electric conduction film prepared in the periphery of the TFT array substrate 10. 
Moreover, according to the exception of modes of operation, such as TN mode, VA mode, and PDLC 
(Polymer Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a 
predetermined direction at the side in which the outgoing radiation light of the side in which the incident 
light of the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries out 
outgoing radiation. 

[0177] Since the electro-optic device in each operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a in which a light- 
shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in this 
way, the electro-optic device in each operation gestalt is applicable to the color electro-optic device of 
direct viewing types other than a projector, or a reflective mold. 
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[0178] Furthermore, in each above operation gestalt, the light-shielding film which consists of a 
refractory metal may be prepared also in the location (namely, under TFT30 for pixel switching) which 
counters on the TFT array substrate 10 at TFT30 for pixel switching. Thus, if a light-shielding film is 
prepared also in the TFT30 bottom for pixel switching, when the rear-face reflection (return light) and 
two or more light valves from the TFT array substrate 10 side are combined through prism etc. and it 
constitutes one optical system, it can prevent from other electro-optic devices that the incident light 
which runs through prism etc. carries out incidence to TFT30 for pixel switching of the electro-optic 
device concerned. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0179] (Configuration of electronic equipment) The electronic equipment constituted using the electro- 
optic device of an above-mentioned operation gestalt is constituted including the electro-optic devices 
100, such as the source 1000 of a display information output shown in drawing 34, the display 
information processing circuit 1002, the display drive circuit 1004, and liquid crystal equipment, the clock 
generation circuit 1008, and a power circuit 1010. The source 1000 of a display information output is 
constituted including the tuning circuit which aligns and outputs memory, such as ROM and RAM, and a 
TV signal, and outputs display information, such as a video signal, based on the clock from the clock 
generation circuit 1008. The display information processing circuit 1002 processes and outputs display 
information based on the clock from the clock generation circuit 1008. This display information 
processing circuit 1002 can include for example, magnification and a polarity-reversals circuit, a serial- 
parallel conversion circuit, a rotation circuit, a gamma correction circuit, or a clamping circuit. The 
display drive circuit 1004 is constituted including a scanning-line drive circuit and a data-line drive 
circuit, and carries out the display drive of the liquid crystal equipment 100. A power circuit 1010 
supplies power to each above-mentioned circuit. 

[0180] As electronic equipment of such a configuration, a personal computer (PC), an engineering 
workstation (EWS), etc. corresponding to multimedia which are shown in the projection mold indicating 
equipment shown in drawing 35 and drawing 36 can be mentioned. 

[0181] Drawing 35 is the outline block diagram showing the important section of a projection mold 
display, the inside of drawing, and 1 102 — the light source and 1108 — a dichroic mirror and 1106 — a 
reflective mirror and 1122 — in an incidence lens and 1123, a light valve and 1112 show a dichroic prism 
and, as for a relay lens and 1 1 24, 1114 shows a projector lens, as for an outgoing radiation lens, and 
100R, 100G and 100. The light source 1102 consists of a reflector which reflects the light of lamps, such 
as metal halide, and a lamp. The dichroic mirror 1108 of blue glow and green light reflection reflects blue 
glow and green light while making the red light of the flux of lights from the light source 1 102 penetrate. 
It is reflected by the reflective mirror 1 106 and incidence of the transmitted red light is carried out to 
light valve 100R for red light, on the other hand, green light is reflected with the dichroic mirror 1 108 of 
green light reflection among the colored light reflected with the dichroic mirror 1 108 — having — the 
object for green light — incidence is carried out to light valve 100G. On the other hand, blue glow also 
penetrates the 2nd dichroic mirror 1 108. In order to prevent the optical loss by the long optical path to 
blue glow, the light guide means 1 1 21 which consists of a relay lens system containing the incidence 
lens 1122, a relay lens 1123, and the outgoing radiation lens 1124 is established, and incidence of the 
blue glow is carried out to light valve 100B for blue glow through this. Incidence of the three colored 
light modulated by each light modulation equipment is carried out to a dichroic prism 1 1 12. As for this 
prism, the dielectric multilayers in which four rectangular prisms reflect the dielectric multilayers which 
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are stuck and reflect red sunset in that inside, and a blue light are formed in the shape of a cross joint. 
Three colored light is compounded by these dielectric multilayers, and the light showing a color picture 
is formed. With the projector lens 1114 which is an incident light study system, it is projected on the 
compounded light on a screen 1 1 20; and an image is expanded and it is displayed. 

[0182] The personal computer 1200 shown in drawing 36 has the body section 1204 equipped with the 

keyboard 1202, and the electro-optic device 100 which forms a liquid crystal display screen. 

[0183] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 

changed in the range which is not contrary to the summary or thought of invention which can be read in 

a claim and the whole specification, and the manufacture approach of an electro-optic device or 

electro-optic device accompanied by such modification is also contained in the technical range of this 

invention. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt, such as 
various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. :.. ... . 

[Drawing 3] It is the A- A' sectional view of drawing 2 . 
[Drawing 4] It is the B-B' sectional view of drawing 2 . 
[Drawing 5] It is the C-C sectional view of drawing 2 . 

[Drawing 6] It is the diagrammatic top view of the pixel electrode in which the potential polarity in each 
electrode in 1H reversal drive method used with the 1st operation gestalt and the 3rd operation gestalt 
and the field which horizontal electric field produce are shown. 

[Drawing 7] It is the diagrammatic sectional view showing the situation of the orientation of the liquid 

crystal molecule at the time of using TN liquid crystal with the 1st operation gestalt. 

[Drawing 8] It is the diagrammatic sectional view showing the situation of the orientation of the liquid 

crystal molecule at the time of using VA liquid crystal with the 1st operation gestalt. 

[Drawing 9] It is process drawing showing order for the manufacture process of the electro-optic device 

of the 1 st operation gestalt later on. 

[Drawing 10] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 2nd operation gestalt of this invention, the scanning line, 
a pixel electrode, etc. were formed adjoins each other. 
[Drawing 11] It is the A-A 1 sectional view of drawing 10 . 
[Drawing 12] It is the B-B' sectional view of drawing 10 . 
[Drawing 13] It is the C-C sectional view of drawing 10 . 
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[Drawing 14] It is the diagrammatic top view of the pixel electrode in which the potential polarity in each 
✓ electrode in 1S reversal drive method used with the 2nd operation gestalt and the 4th operation gestalt 
and the field which horizontal electric field produce are shown. 

[Drawing 15] It is the top view of two or more pixel groups where the TFT array substrate with which 

the data line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, 

etc. were formed adjoins each other. 

[Drawing 16] It is the A~A' sectional view of drawing 15 . 

[Drawing 17] It is the B-B' sectional view of drawing 15 . 

[Drawing 18] It is the C-C sectional view of drawing 15 . 

[Drawing 19] It is the sectional view showing various kinds of cross-section configurations of the climax 
section in the 3rd operation gestalt. 

[Drawing 20] It is the sectional view showing various kinds of cross-section configurations of the climax 
section in the 3rd operation gestalt. 

[Drawing 21] It is the diagrammatic sectional view showing the situation of the orientation of the liquid 

crystal molecule at the time of using TN liquid crystal with the 3rd operation gestalt 

[Drawing 22] It is the diagrammatic sectional view showing the situation of the orientation of the liquid 

crystal molecule at the time of using VA liquid crystal with the 3rd operation gestalt. 

[Drawing 23] It is process drawing showing order for the manufacture process of the electro-optic 

device of the 3rd operation gestalt later on. 

[Drawing 24] It is the top view of 1 showing the various examples of a flat-surface layout with the 
climax section and the light-shielding film which are formed on the opposite substrate in the 3rd 
operation gestalt. 

[Drawing 25] They are other top views showing the various examples of a flat-surface layout with the 
climax section and the light-shielding film which are formed on the opposite substrate in the 3rd 
operation gestalt. 

[Drawing 26] Drawing 26 is a top view of two or more pixel groups where the TFT array substrate with 
which the data line in the electro-optic device of the 4th operation gestalt of this invention, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 27] It is the A-A' sectional view of drawing 26 . 
[Drawing 28] It is the B-B f sectional view of drawing 26 . 
[Drawing 29] It is the C-C sectional view of drawing 26 

[Drawing 30] It is the sectional view of the part where the scanning line and the capacity line in the 5th 
operation gestalt are prolonged. 

[Drawing 31] It is the sectional view of the part where the scanning line and the capacity line in the 6th 
operation gestalt are prolonged. 

[Drawing 32] It is the top view which looked at the TFT array substrate in the electro-optic device of 
each operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 33] It is the H-H' sectional view of drawing 30 . 

[Drawing 34] It is the example of the electronic equipment using this operation gestalt. 

[Drawing 35] It is the example of the projection mold display as an application using this operation 

gestalt. 

[Drawing 36] It is the example of the personal computer as an application using this operation gestalt. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 
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If* — The 1st storage capacitance electrode 
2 — Insulating thin film 
3a — Scanning line 
3b — Capacity line 

4 — The 1st interlayer insulation film 

5 — Contact hole 
6a — Data line 

7 — The 2nd interlayer insulation film 

8 — Contact hole 

9a — Pixel electrode 

1 0 — TFT array substrate 

1 2 — Substrate insulator layer 

16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — Light-shielding film 
30 — TFT 

50 — Liquid crystal layer 
50a — Liquid crystal molecule 
70 — Storage capacitance 
201 202 — Slot 

301, 302, 303, 304, 305, 306, 307 — Climax section 



[Translation done.] 
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(hp t> x ' eitiKTR; fc s B*m&£>$fi$^f±Bx«s 

hJfc*M6TL-Cl,*.5<, LMH>'TFT7^f 

Eart»W*«K«r^^ y^:^IH»"*-3ifcft©TFTJfe 
if ##@f KJMt £ tux l ■> 5 » . (5J ^©TOffcMS £ 

[0003] ro<J;5^i^4i:t^ 
•£ *tc, *f[6]S«X«T FT7KIgl^(7fcy 

*«smonoBK) *m^m.-tc\kx. ^©©M^itJia 
30 [ o"o 04 ]* : ia*tti&ktti* r © «t 5 4#aie^T f 

T©ff^}cjgH1-5©iiiflsSr^C$-e:7fev^J; ® 
X«KTOJIIIQKtMISr0l^.rferHISOG (Spin On Gl 

ass) mmwmemfrhmtitLx* mmmm^Tmrn 
[0005 ] m*-^ -"^t;r©a©m«(3t^e-e(±, 

tc*5t^5^nx F-^^7y ->*©B^ihit*©fcfetc % 
(4> «f»iTfcia^J$4xfcH*®SSr>it|6l®ei©IS^SrS 

m t txx.m&o9,tiLxmwr*z> t&KmmfK&n $ 

{iT-IEKi L. ; r^»cgg< &cd;7 t — ax (4 7 w K© 

$tvfciii^m@^iEStt©m{4T-ig«)i-5 1 mz^mj 

Iil-TT©®^mS^^l— ®tt©tt^lc:<t O^lbLo 



$#182001-133750 (P2001-133750A) 



7 

tLT^t^nt^5 0 *fc> IrI— ?iJcoiB*m®Srlll— 
ittolftl; <t 9 IBSi) Loo, ft 5 «tt«tt4r9!l**l- 7 

[0006] 

[oo'o7] itn*. tfris ^tz.mmmmT<omfflm&m* 

■ ^mt-fZ&ffilZ. XtlH, TFT7W *&±fc*S^T 

k x v mmmrn tmrnismt mmm**. e**.t ft©. 

IiOIII©«lff- (BP*>>- *«jBK*ittft*iRiom») 

5-**mjWseiMin£ix5 1 , m^ft^KwEfr^fta* 

■ hJt*s<STLTU*5 tw^raiB^ti. 

U £5«*«raE3fc*fc 0 JR^B-f i t tt 

*TfiETfcsas, r;h/r-ti13im#2 5 ££3^©/££iaS 

fi*t < #5fc«>, rixfe-©IH]Htt*ft3t^*lt©Kflfe 
[000 8] *&m&±.&t1ZfflmM.\Z.S£&.tj:£tltii > . 
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[0 0 0 9] 

aM© WE«St3fc^ftK©«ff £ , 2 Is) C Wife -C« 
■ go $ g*« LfcWEWSif mffiia©S(rE^3t#^K© 
Jiff £<0m< Ufci . . 

• [0 0 10] 3=fc, **W©»l«ft3t^*11tt» *» 

m®ra©«uEm^^K©€ffSrv ffltzBLfcrnshzti 

20 [ooii] r.©SK^lbi UT, fljLtf, ; :l-HKKI 
[0.0 1 2] £t±©#ritfcJ:nrf» SlV^**5*tt-C 

[0 0 13]ft *3BW©JBl«**#iS11tt» *WB 

[oo.M-I:*>Sv^ HuESS2S«£,. E^fcJlft* 

ttfcct, iWE»lRl««TK:»j«-*^fefi±9.*BSSr* 

[0 0 15] ISl*«j!:»rit$tuSflE±iJS9»H:, 
*«ri2JB 1 SRiKlftWi tEi^S5r«S UT^^tu 
Z>b£\,\ 

40 ■ [0 0 1 6],*fc, »2*«KlJlJj«*tu4||Ji"9«tt» 
. [0 0 1 ^IfthDSfivdfttKJDjtS^-tOft* 

[001-8] *fc* *±9'»«r»ri£ir<5--©fc-» Ei^^fi 

l fc •? . . • jf-r n * ^. ^ m. i s« t si^ ma-t © t 

so -c*C5^ft3t#«!KOE^^/h*<.-caFtf J: 5 4- 
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^f-fft^fc©-^.^ 

[0 0 2 0] £fc, IWUfc**©lf*mtt©tMB«:, 

[0021] ®mi,tz&* <Dm%mm<Dm& 

[0 0 2 2] S=fc, BufB^L7b=fr>*©Hifl«ffi©ig:$S 

[0023] ; ©fl8«(d iiitf, x *msm» 

< -f 5 i £ * ■ UcH*«*©IWIH'$rl** 5 r * 5 

ht*» t?ft < n>% : %&®w<omw*MW-tz> tt&mm 

[002 4] S± 9 '>ft < £ t> 3 0 ' 

0 nm©Jf^£^-5';- £#M;§; U\ ■ 20 
[0 0 2 5] rODlfllKt'iltf, *«ISL^D5««-tf 

± £ ft -5 * 9 ±rf 6 ^ 3 fcfe , Biff f± i tlVUS 
CT/h£<ft«5> «l«|ffcJ;5«f^SAS||ffl±*S'ft:b 

[ 0 0 2 6 ] 1 1> IM^f ftli 5 TN (Tw i s t e 
d Nema t i c) 1SId>e,*5'^ SLh^SHi, ' 

[0 0 2 7] r Offifil .fcfttf, •■•tfNfcfttt, ®JE*SEfl 
tt-OS 1 « 2 [6] tt T fcfc i 5 

fiflffilc?SoT#-«r{c:/h$ < ftoTt>, 

Efi*ftfc^i-«fc«>fc*ffasfflBW<)fc*< 

[0 0 2 8] ^.(OmmXit, T Nttft©* 1 

^ftftftST-fcoTS^ffif^tLT^RffgcgM©:/ 



'■•CHi(l«««fc*i»t5TNttii©Jlffi$ffi!lffitefto-C* 

• ft oTt, W*«ffi©BlS'f'tfcJ3lt5«ft 
©0ff#-£LT^*»*fc#*teffi^6#fc«fcElffl 

ft. a m$jjfa&&hitbtix 

[0 0 2 9] f-fc, m^#^H*5VA (Vert ic 
ally Aligned) ftJb&>&&S4l4r, £±0 

[0 0 3 0] r©li«l(C«tn«, VAttflitt^mffitfHl 

• sit ft s i 5^ia(Sji-57^«); ia$©mft2>T±fiffi©^ 

T?ElRl«sSlK5»t*«l5»Srffi*/h*<'T?#«. fot, 

aft®*m^©SB^£©^*-e, va^a©®^— 

•'ftEta^A £ 5 r £ 5» 

[00 3 1] *Wft<»W. 1 ***5*I6«©# 1 S 

mmz.MisirzmtiLxh^x. mzn&ifc&mwM&m 

[00 3 2]. ZtD^mm^ tuiESfl 1 ««©*ffi(r«!Sr 

M%e.m\~ttj&ir5mm^m*&tfxMf&-rz 
[oo 3 3 ] rotsiatvif,- .^-^^**^© 

E»OT*fctt«i"5JB 1 -X«-^JHKU6fHR(cx. 

?!>!m.mz.x'9M*Mix, ■r-^aK»*aaft*r«ftii 

[0 0 3 4] *^PJ©m2m«3t#S*«. «^©Bf^ 
fc*f GflWfcWt- '« JB 2 ^^»£ , mUW, 1 S« £ HtilB^ 

[0 0 3 5] 3ig*f8tii, ^gic©®* 

fcMfS]^^W-r?.S2«K£, BMlBgia«£BufE^ 
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[003 6 ] •*3BMO«4«*jfe#S«f±» 

mmzfrzm&vtcmimm-mMm^ttis^, mmm 

[0 0 3 7] 5 «*Sft4£iHHd\ «ffe#©7* io 

*©««ot^mjK«*ffiK:»rit $ iifc¥a» t ». mum . 

5. 

[0038]- tflE*-h 9 «WEJfeaa»t ft 5 
[ 0 0 3 9 ] £7t, WIB^-h 9 6BHU m±.ttftifi¥-®.K 
[0040], ttrCSttKltt:* R)J|£jgJiK Lfc 

[0 0.4 1 IfrfS^SgPfi, ffifB*^S«(OBfrf5 

[004 2] ■*3BW©«««ft3t#3Sfl|tt, 

ButE^- * m t mu^mx-m $nnrcmmiz&i$. & ^ 
m t muM^m^^timmm^mummmm^ta 

t j iwb*«k©iwb*- * m- ft o tern-.. 

[004 3] *ire¥S*StiU fflfE*£i»t- ft o fcgfigfc 
[0044] :§= fc, WIEffii ,H±#iiffii ; ¥ffi«- 
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M$ti5tJ;^, .... > - 

[oo45] m&®mm&, . iz&kk mm\m&. ^ 

[0046] -Jifc, ,ttf|B¥ffl§Bttv Bul2H^g&c7)j!ij!S 
[oo47] *&w<vm 7 m«3t^»Hf±, 
h y ^^^(ciaB$tvfc««c©pr^m^t , muy 1 —? 

.^tS^'fs'fv^t, fc^rt-.SSI^S*^ HUBS 

k. mmm?mmkffiUMfamfak<Dm\z.mtfbtitcm, 
t . tfriBJK-T-SB© ttrfEr- * ft ^ fc« 

>ixfc*±*)«piS:«l*.»-i!Wa**l»K:»5*l6l©H* 
[0 0 4.8) WIEflE± B«IE*3SEill»Cft 5 
[004 9] ftilS^i^tt, fe&Mkmm\£M&, bfc 

[00 5 0] mrfE^^SKfi, HufS*^S«cD* 

[0 0.5 1 |'4fc, tulS*^S^«,itulE*^-S«W* 

[o.o s-2\ *ftm<n%sn%%^mi. Wtt.*<07 ! 

by ?*mz.&s;ZiMt&m<ommnmk. mmy"-? 
m k msiM^m^m z ftM&^&immmwmiz. m 
yf-rsfm+t* zm-i-zm+mmk. mm 

■ mmm^m^kmmM.Hmmk(Dm^mnhixtcm- 
. «3t^m»n k s : mftM=tmm<omm.¥— *m\z ft o urns 

$ Hfc^± t)gBt ^-WEa^-StRwHEjfeteSlfc: ft 
[0:05 3 ]• «rffiflEih-9'»tt.- ttia*aE*fc»5 
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[0 0 5 4] !ufB#*8U*, j&EjR&4M&&JftUfc ' 
[0 0 5 5] BtifE^^S^fi, HuiBH^g&OS 

10 0 5 6] WIE3R^-»Rr±,-lKrlE3H^-S«©* 
*LW 

[0 0 5 7] #»H©#dW$WteS*§S1»tt-, Sifcfc©^ 

[0058] m$im±<om±. mnzm*mm±<ommft 

■'«4fe«Wc»rt*-*t*-c:fc««a*:Uv\- 
■ [0 0 5 9] **i:.aWB«Ji9*B»±, 'SV^K:aft5ffitt 

[0 0 6 0] *7t'MKrlE3H^-*««©*!)±iS9»i:, 
[0 0 6 11 Et±<D*ltrolg)tfSll; J;^tf> « 

■\z&mm<Dfflam*ft#>zz.k&X'%. fHKicayh 

[0 0 6 2] * UT. #3891©;:© J: 5 ttftUSAUHfeo 
[0 0 6 3] - • 

[006 4 ] •(» i nw&m *%w<vm immm\z 
fig LTi5iBji-5 0 n i (4, mf\%.m&m<ow&&^m® 

JlfcT F T7 u-f fflS 



(8) 

/4 

©ffi»»i-5 : |[*©WSllW©JpffiB|.^*)*),-'B3»4» 0 
2CA-A' BrffiE|-C&tK 04fl, H2CDB-B' »r 
iit&O, H5tt»-H20C-C* *rffiBl-e*>3. * 

fefei* k mMR#± czmm k sr*"t-w*««oBi5s:w 

^-OElRlO«^-4r*-t-HSCW»f'iBiatf*9» 08 ft, V 

io #««-sria'iii±-eB«prsB*eieo'*# $ t-rsfc*. 
[oo6 5] iit*jv^, mim&j&mzisvznis. 

SriMflPi-<5fcfc©T F T 3 o aw h y ^ 

TFT 3 0©y— *fc*««fc8^£;h,-Cl>5. *f—9 
^6 a 'tc*^3itfmifefg-g-s 1 , S2 V — , Snli, r 

5t-UTfcftV\, TFT 3 0 0^'- b\cfe&M3 

SiSat/^WIC^SflfGl, G2, Gm 

@j^Hffi9a»4, T F T 3 0 O K W yiCiSlttlCgSK 
&nxl3V, ^^j/f V^tfcS T F T 3 0 Sr-£ 

xfr&m&zinzmfcmws i: S 2, s sn*mfe 

fcjRi**Jxfc»l6i«a -4:OM-C-^»in« 
-^■OElRl-Wf tfmt-tz - k tiD, ■ ^^SEP U Itt 

fcH»m#^y->i-5TOSr^<*fcit)tw, ®*m®9 a 

i7 0tMiPt5. . ' - ••• 

[ 0 0 6 6 ] % 1 SOfi^MSTfi.. Lfct¥*(0=S-aro 

=fr^jxs (EI6#fi8) o rtHcit). KSIlJEPnJnic.t 
so [0 0 6 7] B12^*3</^-C. lI)tfgi©TFT7U 
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a (£H§B9a' i 9 H^tf^ £*vT^3). ^KW" b 

y -> y => b * ia©5 *>^i£© y 

h*-/V8 ^L-T 1 aCD5,*>#B£<D KL-- 

a' \cMfa-f5& oKfe&WkZ a^gag$ttT*5t), * 
£iR3 a [4^- httttJ: bTa«e-r2.o r©J;51^ jfe 
££■3 a tT-^l6,a -i©£S|-t-*#SBfffc:tt**, ^ 
-^A-flWcl a iC7&3fc&3 a Y^Mt LT*t[6] 

[0 0 6 8] bit, a }C ©oTfSISTE 

[0 0 6 9] * 1 »H0l!MB-ett4*fc, TFT7KSS, 
1 0 _kKi*Sl^"C#7*— 6 a F T 3 0 Sr^tf^ 

ix'*tta«) fc» 2.0 lasRtt feat, x-h^-f^ROjUtr 

[00 70]- mm 3 ©waBBHcsH-j: 5 n%%& 

%iW;l±, SW4TF-T7WfflSl0t. wHl-M^E 
g£*t3SKfc*|-|fi]SI52 0 i:Sr^^.TV\5.. TFTT 

S'&Kfr&ftO-; »l6i*tR 2 0 »±, .fl&fiftf^SC*: 

*©j^&©ffifaft«#ifi*ftfceifijtt.i 6 e>*vc 

l^*. ®^®S9 a»40«|x.{f, LTO (IndiumTin Oxid: 
e) Bt*if«>aW*«ttJiil*»5>'ic5. *fcEfifflll 6 

[0 0 7 1] *tft««2 OCIt *(D£iEU:«o 

^^*6atKD0f3tOEl6l»aiSSJt$ii*:ElRll«2 2 2*13:. 

[0 0 7 2] TFT7WI«10l:it ^^^9' 

a (cpsi-5ti:*ic, #®*m^9 a £*-r y^v^sy? 
*• . ■ 

[0 0 7 3] *fftg;&2 Olcfi; 35lc|2 3 tC^-T «fc 5 
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5/fy^TFT3,0©f|#l 1 a ©^-^A^fi 
«1 a' .-^(S»«y-^««1 b&OHftaiflEKW^ 
iSfcl cH«A1-a£fcf±4t\, HI-, JttfcK2 3W:, 3 

mmX'it, A 1^^^5W©f-^»6 

6 a fcSiofc^MP^lco^TtTCftWfcXfi^A-C 

*tfcl*K 2 0 IClSit &*tfcjt3tfll 2 3 -«te6i-5 ± 0 

[0 0 7 4] £©J: 5 fc«Wt£*U Br^«1l9 a i*tl6] 
W2 1 i: *s*frffi-f-5 4 5KlE»£.*XfcTF.TT 

JJx, ^f B S5:0^^j5g^4x5o KMSOtt, BXtt 
©9 a-*»6.©«*#W*PS*fCl^*V^l»T?ElRlffltl 6 
20 S.tF2 2{ci«9Bf^wE[6]^Srt 5. fS£IS0lt, 
Mitf-lXiiifaS©^^f'f s/ ^iKA trft§- bfc® 

ffiX4EIKI wSEfit SfiS i i" ^ 9 ^ 7 r -f 

[007 si it, TFTTwssi o tmwvDmm 

*4 ?f^lTFT3 0 irOf B 1}Cf4, THS$fe^« 1 2 
asSm&*VC^5. T«Wl 2li 1 ,.T.F.T7WI 
30 «i 0C4II:iS*41l5rttii!)v TF.TTWS 

Jhi-*««Sr?t-t-5. -TiMftSM)! 12 tt, «*.HT, N S 
G (/yh-/hVU^-h^77) «,P,SG'(yyV 
y-ir— h^f7^) , BSG (^n^-v-y ^- 

, bpsg (*Dyyyvy^-h^7^) 'iif© 

[00 76IJ1 H»^T*«. a =^KigS 

40 k e d»b3aE» Lti l 1 f t 

L, rH^*fi6]-r5§*^3 b©— »SrSR2*«**«" 

iiu f- vimm^h,immm^-kiMk3 a 
fcsimfris t -t- s r t i o wmrnm 7 ; o«^ 

[0 0 7 71 131:*;^, SS-7^yfy^ITFT 
• 3 0-f4, L DD» -(Lightly Doped-Drain); ^jgSr^L-T 

so a ' , *£iS 3. a ,!: ^ftg 1 a t Srlfe^S ^- h^- 
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*0Efr-£tri&ftftR2 . x-*$l6 a , la© 

i b Rzmmm k w >h# 1 c » ¥• • 

1 a dafet5fcK»« K W 

tt» **©Bf*m«9 a©5*>©*HSi-5— Oi^a^ 

aWtH3 b©±fctt, iajg^y-^H^l d^ii 

b *-/V 5 iSiS^ K Wf Vfg« 1 
JlD^aV^^ h^-^8^^^^$ttfc^l€WJfe 
*«4#?|gj5ft3;h,T^5. 3EK1» f-MeaMfl io 
*HMfi*ffll4©±fctt:» MKKW^Wl e^© = 
8 ^JgjftSixfctB 2 JIMJfetMR 7 #JBjfc 
§tiTi/^, W&<r>WHiW& 9 a f±, ;r© J; 5 
ftfcjg 2 JIMt&ttfll 7 ©JiBfcitSm fett-CV^i. 
[0 0 7 81 HUK^-TJ; El 2 t?^JctS^-f 

«\ x-*i6&6 a#g*ttfc;h/r:}3«J. f-^i6al:J; 

HP««tej3tf*^tt#Rih£;h,-C^3. f- *» 

aWTfcftoT^fflLfcg&^SrflJJBbT, S3f**7 0- 

[0 0 7 9] H3 < RtJ«H4H:*i-J:5fcJISl3tH»i8^ 
TFT7W1S1 Oi:(;:*J^T#x-*i8l6 
a^"#TFT3 0^tf#f-^iS6 a fc©ofcfi« 

fc, *2 0 i#**Rttfe;h;-o*a. ;JvCJ:!)> f*- 

[0080] 05 fcSW J: 5 m 2 t?±TI:ffii«t 30 
S®*«®9 a ©WBRfctt»-r54H*'©#HPfiHtt»C 

*«2 OfcRrtfeHfc«3t«2 3K:J:t)«-1B3ll©HPg| 
$£©fi?I$© p *>*Si»3 a K»ofc«B^a«S*l/-C*J 

[00 8 1] H3 .RtfUl 5 l^f J: 5 KU6 1 Wt&MI&X- 
tt*Srfc, TFT7WSS1 OiiCfcV^f-^St^ 

fl|2 0 1 f±tSttb;ft/0^i/\, m\^-f& 40 

olz®&M3 bfc»ofcffll*K:*2 6 1 SMRttfc^J: 5 

m<tezw&te. ytmmmm^ox. it— » 

\zm 2 0. 1 Sr^tf 5 «t 5 fci- 5 t At v" wiifc J: •> 

<b*ffi«i3 a tan- 5¥aft»attifi*ix^*sfei"» b 
*bs 9 a cdt^s (is 1 mmmnx'te. m 2 jiMfeft 

fcHj|i*«9 a©WKfcfc^T±##fc«9J:#o-c*s 
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ms a<0^fi, ^©S±?)$B3 0 l ±|cM$tlT^ 
5. ' • "• 

[00 8 2] rrt*l'6 LT, % 1 2HK&ffi-?ft 

ffl-rs iHKtewti#5s;fc*i»*5» ftps-r-sis^m® 

[0 0 8 3] IP*), 0 6 (a) [C^H-<fc5K, n (<& 

«tt-eH3H«a 9 ais*»$*bS 0 -ttofftBie (b) K: 
^■f"«t 51^. n+ l#@©7w — /uKSv^ttl 

«ftlB«l«ffiO«(feSttttK<E$ix» :©n+lfl© 
•7 -/v- K*lr*tt 1 7 u— ^*Hlft«»Sr**-f-«JIBM 

©«ttttR(E3*vr « t¥*fc|H|--ffl4-C1B*«« 9 a £5 
fEK)£;ft5„ -t IT> HI6 (a) : .RTjqg6 (b) Jc^b 

$tit> lHR<HB»*S;K:J:5«tb^ff*J*v«. 

w» iHseiES)*^ititf, 1 sK*aBB*a;tit 

5, 

[0 0 8 4] 1216 (a) XtfH 6 (b) frh#A*&ti5 

\z s 1 HgBBBK-ett, :-*«5f ©*^tB«c l »4vt 

[0 0 8 5] ^r-t?IH3S:LI ; l215(C^-t-J:5fc:^l||}£ 
»»t»f±, »3'a fc»ofcfB«Kiat±5»3 0 1 £ 
7&5fc U ' - <0&± <0 n 3 0 1 idgfiB^nfciiiSitt® 9 
a©^#iStc*5lt5«Eli#Sr5fife5J:5tw-f-5.. XV A 
#»Clt. H5l:*tJ;5fc, ®±!?gS3 0 l±l;Ef 
$*tft:n£tt&9 aO|K«JiEi»lRl«ffi2 1 togged 

1 *:ffi±9«BJ3 0 loaSI ■(?«*) <0&i£tf9ttt>& B r 
ixtd^f LI2!4»c:^-rj; ^-^^6 a »c:MUT»i, 
¥ffifc&3#iS-£;h,T*i "9 > S^llffi 9 a ©fcttiSi: 
(film® 2 l t<DP^<DSggtd 214, iS^@(D^:g|55)-Sr£ 

tftefiBWfcJa^aiiillWflES a tM(6]lt2 1 t© 

moiiD i &.mtm cjc/«c5 <t 5 f-si 2 o 

Mi5t*f(6lllffi2 1 t©Sgfltd 2I±, wmW.&iDV&'p.L- 
±\Zt6tf Z>m&m 5 0 cD-feyv^ + 7"D t CO W »c D - d 

2 ^± 3 0 0 nmCOH'IS^UioJ: 5»w-T5c 

s/7°Di:C0^^3 0 0 nm«±cog:Md^CSt3tact 

[0 0 8 6] «oT, 06t/T U7t««#'©*^ffl«C 
1 IC*5^T, ®»m^9 a t>Etf6]m@2 1 iWraiCiStf 
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5i£ffi#£3£s!>?>^ ZLX, EI 5 , 

9 a P^ro^I^W 1 f±-^T-fc 5 fcfe, KiiW 1 5-. 

1216 ^^bfc:1fll^-<D^4;ffi^C 1 {C^T^ft^ 
#t®# J; <9 t> $Sf^ £ 3$ & 3 ^W^^L. 

[0 0 8 7] ft, EUKSW-J; 51-, ^—^^6 a 
L"Cf±v Wft&a^JS^T^aw-e, :©WI3 

tuXV>5fc*> PJ*«^9 a £*ffr®®2 1 t<Dra<£>8g 
fit d 2 < ft 5 C £ X <9 MW>R;tf%i£> hfot> r h fi 

®m^9 aK{^m#(i:^l-^V\ tfcoT. CI ©SB 

[00 8 8] £i±(D^*, Kl 1 Hffi^iCitvHfs 1 H 
ffi.9,R<Oft$Lm®C 1 T*fi, £Lh9 §153 0 1 khsir 
<fc 9 «t 5 ^iP^te^i- S £ 13 B# ■ 

IW=J:«»tft©filRi^j!li:«S6KiJ:5*ft©ElfiI'FASr 

[0 0 8 9] B^t-#P38^#cD#F5E{c<fc;ft,fi, ifoH® 
fi5-0©&X7 F n-fe;*«:H»::*1\ 

fc5@S©Jiff (0<Jx.»i. SMTOttWKiixtf 3Mmfi 
S) ♦BP^-f75WKl.mS9 a^fl 

PISIW1 (B3 5#HS) 5:, ^©<B5^*5lt-5Bf*«a6 9- 

a i*fr|6]«tt2-l t©MOffi(ltd r£0JB< (BP*>, W 

Kdlfc)-LtL45t. *mjM-.t 3 

*©HH p^tSrBIS^ibfc, . 5 0 QJUT 

D (ID 4 £.1*121 5 #f$) fr£flefc:»< Ufc©-Ctt, f£fB-- 
W/IJ^ffiHiproESf'ft, Wfttt©4&T> &A:/t3-fe*©E . 
JBMk, «*»^-OiMMiA**«*U-Cb*5. 
^fy^/iiaj«.(DS^n*'ft5-l21Sfcto^, jfofeJf 5 o. 

-j-a r tm<&i&\zmm&i-zmmm&9> a raw 

■WBItw i £»tf>7c<D-r-fi. • KMMW: ib^r § so 



^0' 

H^cfc*3l^T©^fiS 5 OcDjfffd 1 £ (0ilx.fi 1. 

.Kftfev*:: i&siJf 5 0©3taKflfW«K:J3tt3 

S/¥D&-h»-fc: (0ilx.fi 3 /immSfc) W^mb VS. 

io mm® 9 a raclWIKW l £>*t5«J&fi, WM f y 
ft WHi <o ffi M n sw tR tm^PHti o i« ttMHIs ^ 0 6 ± 

t?^7tfC^t?fe5o. 
[00 9 0] ft 1 S50fi#*T»fi#fc > 0 5 fc*3^-C*f * 
L<fi % 0. 5D < .wifca.BWRSrWfi'fS.fcSfc: 

. sf^mte9 a ^ysiag-r?). ®^©gi?D^ 

pf*«® 9 alWOraHiW10 2fflfEA±K:fWffllUftV^» 

«m#tcj:?>^rBcoBai^^S:>6 s ss^t-ra^feT*fcao 

11^ dl+30 0nm (t//.-^) ^ D ^5 
20 *>, S±9aB3 0 1 SrSH^3 0 0 nmK±t45$t 

t^*^M^£Oi«Jt»tSrlliafcfefc»±. F«W1« 
W 2 4r4 a 'h S < -t-5'©^*8b-C*> 5#> 

l Sr/h$<t5rt«T?t!!c^^w^ wi^dit 
&5H:t?rais£wi < IS5Si-tvfi, iSKSr^t $T 
IRM f y^- Jfelf * O JB BR P S: H 5 » »Ctt* t> 

30 6*J"CfoSo 

I o 0.9 .1 ] Ht-ft i aatm-rii*. *± t> «b 3 0 1 
5 ic^-r^fi. - .^ ttneiif.ms 9 a ^<DjiiaiFB t ^-isia 

m 2 l.i-©ra©E(BI d 1 ££Lh •? §e 3 0 1 OS £ 

3 0 1 fcjaft*±ffi©«Sr.**IS»!:4d»UTttm**s* 
tS*BBSrt-5H*«tt 9 a MoNRRW 1 Sr^feS r. i: 

40 TS!l*fj*)»cflJffi t-C, **ff©«4|R«C 1 fciB^-C* 

[0 0 9 2] £K±ttWb*:«±!?<FiS-3 0 1 tt, *S 
.» 3 a ^»T.F T 3 0 Sr»|j?-f 5*«K^»JilKHft»ffllSr*iJ 
fflU-C»ritb-CV^**, «Jiro-fe^-«fKT.I?TTW 
S« 1 0 i:«*m® 9 a,t ©raicSLb 5 »»^ffl©IKS: 
»3fttK:iMP*l*bfc 9 , T F V T7 u-C S« ; li>0 ±©*- 

B5r3i yf-isytm.m^ii') ±^m^m ufc tf 

T7KIS10 i®m«S 9 a t ©IHJfc^ft-f- 
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301 cofD&^mzmm-'WiK-mwrtWk vxn, 

m±\cmfr b icjgtbx^^ izm-r 2 fc&m^ 3 &&mvi 
h 5 LTt^s^ 3 a 3 b <n*mn\z.%s 

w ft^xmmftw^ mgkv®i«^}&cxmmzi:<9 

[0093] zzxm7 (b) fc^-j- J: 5 %imm 

ftmXl-tft-g. L< ft, 85,11/1 5 0 JiTN (Twisted Nema ' 

tic) }K**»b«^4ix-c*9, *±9tt3 0l©fl!lffi 

t\, 20 
[0 0 9 4] 1P*>, 0 7 (a) tC^"TJ:5}C. TNf&ift 
5 0 a fck, ®E«TO«ffi-^fi#?gf B ^T-5 

0 a &m*Mc&&m\az&¥ftti:tkmbti:Z>£b\^ 

J.OT F T T W *S 1 0 fahttfa&ffi. 2 0 Kl[6]ttT# 

tewx-n* * vtc j: 5 id^ft^-T- 5 o a tmmmfrb 

SB^£^-h#5i:5l-BEfa-t-5. Z.<D*l$>, El 7 
( b ) K^i" <fc 5 K> &± K> U 3 0 1 cD^ffifC-T--'^ 5 

7— '<<D&%jifatfr-&1o-£t D foX^tltf.. 30 
^±9353 0 1 t*f|6]S*g2 OiKDWZ^^xa. ^fi. 

Mi-5^±t>SP3 0 lW#ffi{CJ;t)±C.5Slli-eHL 
Tt^^K^ASr^fflJxLS^ir^-CtSc -KK, 13 7 
( c ) KTjk-T i. o (CT NffoftcD^l^r 4 A> h£ 0 co^^* 
ftt^-;<(DmZXfabtf&-trttiiiX\,^£V*i,l-£, m. 
±<9g|5 3 0 1 t»|6]S«2 0 ircora^joV^Tfi:, tecDffc 
ft^5 0 a t(4S^*|6]lC57:*,±^^ffi^T-5 0 b 40 

^oT, rcDi 5 ^^»±?Ej-[^S« 2 O^TFTT W 
S«l Ot*3tJKS:«idiU-C«-t-J:5»wi-5i:Ak\ ■ 
[0 0 9 5] -£bH±B8 (b) fcjjcf-.t5fc. minss 
^teT'fi, ?SSS5 0' »4, VA (Vertically Aligne . 
d) »6A»fefc!>. x — t A/i'fvt'l't ?>iT/TV' v ^V'> 

[0 0 9 6] IP*>, E18 (a) VAK* 
«JE«WAl*ttT?Ht#««^^- 5 0a' ^g^^lr so 
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•ffi«fc:Ji.-CflLh»>»3 0 1 ' <D{B3Efcx-^as#&-f-5 
®_k<0g|53O 1-' ©ffiflffiiCx-A'^fJi/^if^tj^x 

t) §B 3 o i '. <DT\zmzm*¥-&ftmm\zhz>mmmM 

9 a<0$lftk<Dn%-<?. H18 (a) fclfc'tt 5^fi©«Jf: 

Dtf-mvx\,^wr&\z&\,^fttmfkMftftmt>m8 

(b) ©J: 5 : '"• 
[009 7] SX±mW Lfcjg 1 3BH0IS*-eri, 1201 
a^Srffiftiitfr t fk J: ♦? spffl^fb 

i!7^1 2©_hB<£>I8:M£rCMP (Chemical Mechani 
cal Polishing) WM^ \Z£ *) W-bKMZ - t i «J , 
ifcV ^tt*« S O G ^l^ft, icjtm-tz r t «t 9 , 
S»¥«'[fc:*D : a*rtToTt>J:V\- 
[0 0 9 8] r©SpS^a<D^»C N -x-^^ea^fS] 

^>*S^ 3 a ^(6]fc^«)(e:^± 0 tttrJ^jft U'Tf> J: a 

[0099] ufc^ 1 *is^«iT'tt, mm 

yfy/fTFT3 0f4, #SU<f4|2]3l'^:b7>i 
±5fcLDD«JtSr«ro# s fii«y-^«ibl^ 
K W >"eS*S 1 c fc^W«©fr*»ii*SrtT*>4v^ 

t5t;l'777^yl©TFTffcoT'bJ;V\ ^fcM 

hm@Sr«ig«y-^«g«i dio!SigSKwyf« 

1 e Mle: 1 <@(0^-i2eL7t->^^/v^- h«5gir Lfc 

v\ r. to x 0 ^^T/v^f— v h y •fti'V— b ^ 

±-CTFTSrfil^;-rtufi, f +^iy-^KW 

[0100] imimi&BmowLm-7n±x) ^ir, « 

« SrflffiK-f- 5TFT7W S«<BJ©M it 7 s a -fe ^. |co V * 
T» H] 9 £#J$ LTS&W-f-So ^, El 9 fi#Xg»c*5lt 

5TFT7^isi©#isr > m 4sa5in s t mm\z 

HI 2 CDB — B ' Wi&RXf®2<DC-C' WrffiKiatJ&S-g: 

[0101] 5fei" BS 9 Wig ( a ) tC^i-J; b 9ff 
^SS. ^— KXf9^»R, ">!)3>SK90TFT 
7KI«1 O^ffllcL, f-^6aWt-<^ 
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[0102] &\zM 9 oil ( b ) fcSH-J; 5 W0t 

3aMSl«3b?rMt5. :Kiffil-C, 1213 
Lfc*P§ T F T 3 OStfffgi 7 0 SrMtS. 
[0 10 3] jLVMcttrnzti* i£2 0 Hfif»atHil1tT 
FTTWfflSlOlIC, tffXH«ECVD 

feiici «3teos (fF5' ^^/v • • v- y -7" 

— h) TEB (fh7'3if/V-2H-M^-H 

.TMOP (f h7'^fA"^">"7*^W 10 
h) tf^fc/H^T, NSb, PSG, BSG, BPS 

g * w v- y -7-- h iSy »t v y = yjs^SMH-y 

!)3y|fH4!l. gff^5 0 0~200 0nm© 
{£, «ffiCVDfia07 : t/V77^v'!' 3 Vl^ 

£i£/5o .!&VM±, 7^V7 7^->!) = vjgifc&SeV'-c, 
«JECVDlft«$fcJ:0#y S'lJ =i.^JK4raifi»j«-J-5. 

^ciKD^ya^itsu 7*hyy^77-f 

J; 9 , E]3lC^LfcTFT3 Oro-7*- 

r.©JB*» ^IlaOf^li, ^3 0~15 0nm 
<£>ff£, #3= L<«^I3 5~5 CnmOUt*!), itfe 
i^l2roIJll 1 #*12 0~1 5 0 nm©J?£, » 4 L 
< (i^3 0~ 1 0 0 nm©f$tii5„ t^JECV 
DSHflC i 9 ^ y is y 3 yHSriKl 100~500nmO 
ff$fc*SflrU -JEfcP (y» SriTt>»A/*!!K 3° 
LT, iWJjf y v-y =»l"BI«:*1Hl:Ufc8U 7thyy . 
^7 7^18, aiy^^^Xe^lci t), 0 2K:^Lfc. 
*Q#@«£'<* — 3 a JUTS** 3 b SrJ&fc-f- 
5. Si, Sf«3aStJ ! tii3.bit 
jb y -tm K<*©**'fr^K-e»j«-b'c t> ftv * u * y 
•>y ^^m^tm^t^t^m^Mi: L-ct>&v\, & 

t \z x <o > y i b &o!«a k w 

0 SrM^i-^o 

[0 10 4] ft, 09 ©IS (b) t&ftl-X. TFT 
JliaiH]8SSr«fi£-r5TFT4rTFTT WSSl 0±tf> 
[0105] &K0 9 ©Ig ( c ) Km-fX 0 fc, 

Dj£-^TEOS77;*^£rffl^T, NSG, P3G, BS 
G, B P SG^i'Wv'i)^- t-^77,g, fft->y ^y. so 
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£ 0 JHHM&IUK4 ttx #J?Lfi 10OO~2 0 0 0 nmt 
£©ffllJP££;itS. Si, i©»«aai:3fcfi 1 L-C*v^f4ffi 
fflft L"C> 1 a SrStt-ft-TSfcfe^ 10 0 0 

■Coo^S^tTo-Ctct^o ^LT, 0 3K^Lfc-7 = '- 
*»6 a i^Il a©«*«y-;*«tf 1 d 
»t?)fe»©3y^^ K*-/V5$rftlJim%tfclR4 

Jt>©3V^^ >Ji>— /u.t>, 3>^;? tID— O 

ttK4©±K:» *'<y*y >^IS*NcJ:*k A 1 «£co 
tttttt^lUI^II^ y f-W KHSSr^J 1 0 0 ~ 5 0 0 n 
m©»&fc*i«Lfctfc, 7d-hyy^7 7^Igl^ 

[0 10 6] &l£0 9tf>i;g (d) id^M-J; 5 t^— 

^*6a±fc»2JilB*6»«7^J«SiX«. ID 
3 Ufc <£ 5 BSi®@ 9 a i K W yfWS 

1 etSrt^tSfeftOa^^ h*-/V8?r, K 

^(D K9-T ^s/^>'^v^tt!7^s ; ' h^vf-^ViJ: V 

y ^yxe^jc «t <5 , i Tomm<o&9inwamm*; 
K!i5.o-2oonmoJISK*iU Si'y^hyy^ 

7 7.-f.ISSU t F f f y ^IS^K i 9 , W3Rffiffi9 a 
*^ffi9 a £7&&UTt> «tV\ ■ : 

[0107] u±<DXo^mi nmmm<vwim*mz t 

TFT7W«S1 0.^«2 O.l5r|ot7-^ 
i6a LT, x-^^ 6 a l^t5¥aftMiS: 

«Si-i#»w» *Si»3 « &rf*«» 3 b L-C 

z><m%L-?\±m±. i ouz o i^i*)«m*KJ:.5«iMBisi 

[0108] (M2 nmxm) *&w<om 2 ms^fst- 
*sita«i»ot*iiito«j*fc-ov^T; -a 1 o*»bia 1 4 

L-Ct&IK-rS. il'Oll •7 : '-^^ *^, B 
*«S*^J(?jSliS^fcT FT7^«.©ftB8t5* 

••Sfc©HSI«©spa5l?|.T*>9; 01 lltJlOOA- 
A'-WfffiH-C*>9\..0 1-2 its 0.1 OOB-B" »fffi0 
X'h 0,0 13 (i, 0 1.0 <DC-C »fffi0:t?fc ; 5„ 4 
fc01-4tt; 1 SKtett»**fc*stt*-**iSfc*5tt5 

• t5ifll«t ^^.-t-B*«McO0S; 

W 5 Pffi0T*fc5c Si, 01;l*>?>0.t3.»C*3t>TH', 

s j ^€-SBW^0ffi±T*^ia?rHg^ss<D^^' t i-a fc 

01 OA?b01 4lC*Lfc^2HJS^flilC*5^T02A^ 



4# 63 2001 -1 337S0 (P2001 -1 33750A) 



25 

b@6 \z.tt, atm i %mm t mmvMf&mmK^x 
(4, mmv&wM^-ittt'v, *(D®.w\±mm-$-z>. 
[oio9] m2nmm\z.tevz>&%kffifc\^^x 

14, El 1 IOt< LfcSg lWl©f^tPl«ffc5„ 
[0 110] @'l 0tffj;5t, B2^J£^flit?tt, 

sg i mmmxm 201 t^-^m. 6 a ^»ofcts^{c 
b*i/o^ 0 *:i,xm2mMftmx°iL mi l&tfuu 

5 ^mm^XJf$m>frt>7 i -*Wk 6 a fc:fto-c5?m 

01-2 RXfm 1 3 K^i" 4 5 fe&M 3 a .StfSftSl 
3 b^ttVxy-mkt&m&Misivx^^. Hti, Eli 4 
? l-Jg 2 Hi6^fi-C(4, l s RfemW)ttK 4 

[oiii] m*>m2mnMmxi*. 014 (a) 

"T4 5K, n ({EL, nfiggSiSO f|07-f-/VK^ 

^47 Aow^ff ^s^i-sjspflf^, mmm 

*i/f, ?iJSic:|D-®14-t?Pim«^9 a^lBtb^H5„ Z 
©fflH (b) {c^-f-«t5i-> n+ l#i<S>;7-f— /V 

SfmH9 a^*J«t5^^iti«fe©®'t4ttSte$^ 
©n + l#@©7-r — /vKi&VMil 7i/- AcoM^W-§- 

sr^-r-ssBP^ft-f*, mmmM9 aft»c+x»±-^ 

®*m@9 aaSiE»)£*v5. -t Lt, HI 1 4 (a) RXf 
014 (b) •fc^Lfctttt*'^ 17^-A<KXIil7l/ 

f§(c ifitf x . ja«E«ffiPPiPk: J:5«ifto^kS:j»(to 

[01 12] 014 (a) &U<01 4 (b) frhfrfr* 
J: 5 fc, 1 SS<BB»*SS.-Cf4,' 8&®#©5i&SU£C 2 
tt*B*, (X*|Sl) dffiKft-f-SBMI&S aH 

[0 113] ^if@l lWil b\^2 

nmm-nyt. m±ym o 2&^j&u r©®±!?g8 

3 0 2±^EB$ixfc®3gfg@9 aCDiftttfiClfcttSgS 

«ff*»»5J:5fc"*-3. 4 9A#iMjtc(4, ii2l:,T 
-T45K, fiUr0f«5 3 0 2±\z&m£ivtcmm9M9 a 

«o^wjet^r6]m^2 i twsestd 2&®±9gi53 o 2 

©Si ©#a?tt»E«>5. ^ixfc^L01 3»c^ 

i-J:?^. *Si&3 a5tffii|3 bO*«»|:»Lt 
(4, ipfflfl:tea*sit**VC*s9. iS*«®9a©^i£ 
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tttfanM2 1 ^©pgcDggst'd m, mmn®9 a©* 

SB#£ 5 f&fttt £ *f 2 1 t ©M©BEltf D t 

•[0 114]ftoT, HI 4fc*Lfc«*|*©38£«# 
C 2(;i:fc > ^-C, i9iHi9 a t*f[^®^2 1 ^©IKJfcti 

1 2(C*5l/>T, 8B|td 2Mtott < tS^i-SPf* 
mil 9 a M^HQBKW 2 te-5£T-fe 3 fcfc, MOW 2 

' #>k, *miwc»-t-»««»*a»5riasT?*» w© 

&mkCxMn,&&£<9%.m&)\zirZ ) zb\z£y^ mm 
»©3B£««C'2 fc*5tt5««fffc J:««*©BB^A 

[0 115] ft, 01 3 Jd^-TJ; 5 fc, *ffil&3 a&tf 

8**s b<D*mmzttvx\-i. tfmt&mim&tix 

^3©t, r.(DgP^fri3tNT*aB8l3 a&UC&KR3 b 
fc J: 5 &£fc£H Lfcffif B ©B2fi^&©3§££{g;2l£ "Iffi 

20 «fi|9 a i*M6ltg@2 1 b<Dffl<D$md 1&M< 45i 

(4, '01 4fc^Ufc±5fcffiP&1-5M3SMB®9 affltc 

^flg-CJi, 3 a Stfg*i^ 3 btr*fl^i-5^SS 

Wr£r£<9i>lM<X£\<\ 
30 [0 116] «±©^*, m2*JfS^«l(cJ:Htf, i s 

J;9«l«#^J:5S»S*te«i-5t^^: ^m#© 

a*B©aa6k:j:5»»*Sr«£«-cfr'a. 

[0117] (i3 *&w<om 3 mmnm\z 

^#R?,.LTtftBJ-t-5c 0 1 5 (i; ® 
40 SSg^iSf^$MT F T7 WI«<DffiSlt5I 
^Oji(^l$©^ffi0-T?$? 9 , 01 6(4, 01 5«DA- 
A' ifffi0T-fc9, 01 7(4, 01 50B-B' »fffi0 
-?*>«?;:. 01 8»4, @15©C-C' tliffc^. 0 

1 9&tf02 0(4, «±9»©#a©Wa5»*tS:*i-Wf 
ffi0Tfc5o ^fc, 02 1(4, TN^SSrfflt^fc^© 
ffift^©iB(p]©«^^-t-0^«)»fffi0-e*)!3, 0 2 

2 (4, V AjK**fflV^fc*&©«ft!»^OElRlO«Hf S: 
¥-r0^»rS50-r i fc5o. ft, 01 6/6>b01 8 3£t/»c 
0 1 9RUm2 0 (-*5^T(4, ^ J ^ : S-Sl5*ti|:0S±t? 
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[0 118] ^3HJfe^t?tt#tc:, TFT7MSS' 
±K*JV^T» 7-^|6a; j££$f*3a, tii3bX 

g3a t S*i^3 bWTF.T3 0^«»ii*tfCV^ 

7W«fit»l6lt5M|4lMffltll, *Si3 aStf . 
**»3bKlfBo7>:«« (H^jfalft-C*®*!^**^ , 
tettftotti 9 SB 3 0 3 biv ■ * h 

[0 119] JSMclHl 6WW®I2It-^-r«t 5fc» 
fSill SWittTFTTW'f-SSlOt, rW-MlS] . 
E11SHSa»*>y-|Rl*iK2 0 iSrfllfcTva. TFT- 

r.wsiiott, fltif^ysK. v-y 

-^5£*tgd»ibfc5. TF.TTHUflOfctt. W%r. ™ 
-CV>5o mmVM9 a ttM*.rt* I TO (Indium Tin 0 

xide) iBi/j;ir©aM*mtt*«i»fe**..-**iEi<ai»i- 
6 »±«*.ttv #y ^ s K»K*if 

[0 1 2 0] {til*, 2t|6]*«2 0{Crt, -tcp^ffifC^c 

^^a^co^roiai^Ms^^ nfcgafaigi 22^ 
. jt.e>*t-cv^5. »isima2*i.-f4«*.fi» it obi* if© 
mwmm&mmfrbteZo &taz\*\m2 2rt, #y-fs 30 

[0 12 1] TF.T7^«Sl0tH.#Wlltt9 

So 

[0 12 2] fg3|!Kg^flST?f±#lc. *rfiS«2 otcirt 
B 1 5 l-v MfaSiS 20i **ftm& 2lto 

3fiLL<9SB3 0 3^Rlt&tkTb%S. £ £ -eflLt 9. «J 3 

BBSS'*- 5 r©S±!3^3 0 3liI)tl2 3^ 

hy LTtSJStfcU »^lSS2O0»t,Aitjt 
*spi5t|^^ yfy^TFT 3 0CO±£^ftJi'l a»f+ 

1 a • y— *«« 1 b Rxmmg. k u 

-O-mmi ctcSA-f-Sr £i±felr\ JEfc, JWI6JBI2 3- 
• *»t>>fc-5S±«?gB3:0 3li. ^>h7^ Kit<D|o]±v * 
. 7 — 7 w /W * & L fc^g- tS 1 1 5 &#©ilfeESlt ft-. 

fro««6Sr*-^S. ft. *3*««.T?tt. -AS-l t5a»feft. 
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\z^>\,^x bK&&)Kxtem&x-*iftmm 2 0 fcRi* bti 

[0 12 3] i©J:5fc:flfcfc;S;it, B9R«S9 a £*ffa 
fl;®2 1 t^^B-TS «t 5i-ISB$tufdTFTT 
■«l 0i»|i]SS2 0i©Mi:|i, 7v4tfci 

zn. m&ms o&mi&ziriz. sorts si*m 

@9 a^fecom^/5 s PP*P$tuTV^£V>^ffiT-iEf6]^l 6 
SO 5 2 2KiJ:5M'S«3ElRl4felBSri:5. .tt*«5 Ort. 

Aj&»£fc<5. •>-^li > . TFT7WS§l OStCM 
fi£#2 O-Sr^HferoJS&TAS^fcitrSfc*©, 0!]*: 

mmmAv>m&*ffifem. t-r.z fc«>©^7 * y r 

[0 12 4,];Il:, T'FT7KSIl0tSS[OBi 
.^s^J^JBTFTSrOiomfctt, T«!*feii*l» 1 2 
i&SRttkftTl^S. Tttl6»Rl2tt» T F T7WS 
&1 OCO^SJw^^tuSi itci t) , TFT7M1 

ih-rsttlteSrWi-*. TUMftlMti 2rt, ^J^rt, NS 
G (/VK-^bfiMr— h^7^0 s PSG (yvv- 
JI 4» — \-3S=7X) , BSG (jKpy->!J^-F^7 
^) •, BPSG .(*nyyy->!Hr->^7^ 

[0125] jH 3^Jte»ffit?rt, 1 a SrffiitS 

KW^«*l-e*»feiSI9:UTffl*«*l:mSl f ^ 

St U <7-*- h^)«^A/7 l £if6^»)«2 ^*=6i^3 a 

[0 12 6] 01 6^CJb•V^T, m^-< jffy^lTF 
T3 0I1 LDD«itSr*LT*5*),-*ati»3.a, 3^ 
*^3 ad^rom^tcitj^-v^/^^^ns^ 

M la©ft^«l a ' ^jfeSElfta.a 

^|6a, 1' a Ofittty-?W 1 b RVfo 

-.jftfiC'Kw-vwiei c, ^^fr^-i a©iSig«y-^m 

itff K W e tCfi, «^©iii«ma 9 a <D 5 

-0>5„ **«f-3-a-&«S*a|3 b.W±»Crt. iS 

feg. y - l- d t5.3y^h*-;W55 17« 
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«g'K W >W& 1 e'^ICi Y fc— ,VS 

lC, f-^l6 aS^liraM40±|;tt > Sit 

tern 2 m r$mmm i $ v . *tr % ©msm® 

9afi, r©±5fc«rit$*ufcJB2*IHJIftWBt7©±ii 

[0 1 2 7] Eil 6*^E11 8t,C7jk-tX0\C^ TFTT 

a, «-*ft»3 b»0«#TFT3-O^J5fc$^S««IC 
SI2 0 l#»»7&ix-C*S3v -*U-«J: 9. TFTT 

[0128] 015 75SEI 1 7 tc^-f £ 5 IC, 

allitl £BSt©M n^6©*B$B© 5 *>-T—f&6 ate 

7c, a©TKfi, ^*^3 b 

-*»6 a ©TK^oT^fiiLTc^WB tt, gfg 

10 12 9] HI 1 6 HI 1 8 id^i- J; 51-, 0157? 
• 0*BP*«fc'l4, 3 a &l*gfi8l 3 b cD*^gP 

[oi3o]^3 ^mmt&xnm^ mis ^^-r«t 5 

|nlfflg2 0»r*JJ75*M6im^2 l<DT«fiffi»wfi, ^±9 
SBttRJ7bHT«fei"; Ell 7fc*i-J:5K:»lRl»B2 

J: 5tC, ±TlC|BP^-r-5W^m®9 a<DP B HSSiC*f[6]i- 
.5Mlfi]*!K2 0\Z&\iZ>Mfa&M2 l©Tifcffitt, Ell 

Wk2 3d»64**±0»3 0 3«$ht*S!), *t|6] 
ti2 1ii. IH*«tt9 a«tefaa»oT&ffiL-CJ&jfc£ . 
HT^S. ft, *±0ap3O3teJ:!)*.W*©Mq«« 
©Slffi©? *>j£Si&3 a fcJGofctt#iS«Jfe$;h,-C*S 
9, J.o«3tffll2 3*>e>45*±:t>«B-3 0 UC±9a» 
#HD««fc:fe»7*3tetfet7#Wih£;h,-CV*3. : 

[0131)116 RT*m 1 8 ^^i-<t 5 fcJB 3 HJfcflg 
«7?tt, *30S13 a fc»ofc««teflE±«J » 3 0 3 £710 

ritU ro*±9»3 0'3±n:iaii$ixfc*riei»Bi2 i 

^ftWKfi, Ell 81'^i-J: &±9U3-0 3±\c 
i£«$tvfcMf6)®H2 1 tmmmm9 a i©SE|i§d l £ 
SLt 9 SB 3 0 3 ©SSI ©#7£l7^«>5o -ftK 

»LH1 7(C*-f<t 5 Id, 7*-#&6 aiZftfa-fZm®. 
K»±^±9SB3 0 3i5^^|tx*Jb-r> S*m®9a. 
©»ttiS**fl6l««2 1 iOMOild2(4, B*WS 



(16) 

30 

<d*u&& zmmw&9 a t*rft 

m@2 i i©M©raBDi#BiSraci4s. 

[0 13 2] t£oT, 06tC*L*i««^O*4«*C 
1 fc*5V*T, H^m@9 "a-i'»|Sj«a2 1 i©[Wfc::^3^7 
5^18#£&©5;:<^;6S-C i #.5©T-fc;5 <> ^LT, Ell 

«9'a-n©MBiwi»±— «-c*>5fc«>» MBftWl 

©, El 6 ic:^ Lfc«**©«£SI#C 1 fc*si^-CJBBr& 
io }c, ^©& 

[0 13 3] ft, Ell 7tC^i-J; a t 

aWW-aWfcfcHAJb 9 A 3 0 3 asfcjjtSivC* fef » 
|S]m&2 lf±¥*l7?*>3©-<?, w<DS6^4oV>TiS±t) 
&5 3 0 3 ©#£{:: «fc S»££jgH b7t»fi'©'BltJ5F AO 

9 a i:*ffiS@2 1 £©M©£f£d 2 i t K 

Ei 6 Lfci 5 izftm&-rz>mmwM9 a nicm* 
i±^b^v\ lot, £©au#-ett, 
WJRarHli's r i ft < , • ^bftlfcJ: ^©Brsm 
ffiSrMfeTA»l-7?*5©T*fcS„ 
[0 13 4] tA±©^m, ^3HJ£^lile:j;ti,« > ih 

T; «m#©^^SJ|EC 1 7?tt; *±9»3 0 3 7?jEt|6] 

f «t 5 lNK«tf.««rt- - ©« 

30 4l>4t^«-Ctt,-»|fiimft2 1 SrW'tS-i^ 

J: 5 lc«^;#lcJ:?,^f s roBl6]^Ai:SMlc:i5^f B © 
E^ASr»-&«)J::<e»'i-S r i: K ± 9 , ■ ^ffi©BlS]^ 
■•A«TOfSrB^fc«>©aE3fcK2 3*»e>45*±9lBS3 0 3 
©«t/h*<-t»tf (fit, ffi±9»3 0 3»c*s«-4S 
^IcEH L7t^©B|6]?FAf@FfSrSv^i-fcfe^(7, 
*± •? M 3 0 3 (Dm i 0 J£*©tISr«fO«^ 2 

3*-ftmzx.temm*bMf£-rz><D&m*v^) . 

oT, 3ttfe«7«©W«5pA*jBr*-ffc#B*©IJnP* 
io ^riS^Sr t*s-C#» tUfttta^h?^ KlbVK< J. 
oBJS < iSn°p&©iii^*^^ pJtgi ft5 0 
[0 13 5] H*»w*R»M*©WS(tfcJ:HHr, m&M 
5 0©«i?:Dli, ffift&&hZ>n&<Dl"<M£MftV. 

t-, *>5gg©/iJ* (^j^tf, mt7©awicj;^tf 3 m 

m®9 a i:>CtlS]«®2 1 i©P^©S§fifd 1 i t>M< (EP 
so WKdlt) ULi5 «m#KJ:«]RKV 



(17) 

31 

©JfffD (01 7 RXfmi 8 #88) Lfc© 
te§r03fci*K^ J£.SIJi5 OSr»<.i-?>^i:il<*^t- 

tip^-rsim®® 9 a momiftw 1 

TO^iSfil 5 0 ©Jiff d 1 £ (0ilx.fi 1. 5/imSS 
■tODffi<0««ICj8V^-Ctt«fiJl 5 0 ©SJ?D tr»E«>*^ 
teJ:9ffiM^5B*«B9 aM©MISllwi*i(EftfeH 

[0136]. 03lU6^fit?ttfl$ic N 018 fc*3V >T if 20 
^L<«, 0. 5D < Wl : Jfe5B8#.Sr?SSi-5 J: 5 
fcH*m«9 a«r¥85EllU,JEfc* dl+3 0 0nm 
^ D J: 5 fc«6 

±Oii3 0 3?rMt5c IP.*>, PF*m#i 9, a IKJSrsk 9 
iE-5»t*»^ 4 5 K U J.o^± 9 SB 3 0 3 SrlkitftS 3 0 0 

HSiWiSIJfl R^[iRtf^®lfc©ii5ffi8lB'ffc;5r05 tctbiz 

»4. r B ^wi^>rassw2 5r^-5'<</h^<-r-5ro^^ 30 . 

n-C, Wl^d'l i45Jl?ISiWl Sr/h$<^Si"ix . 

[ 0 1 3 7 ] |as % £A±lftB^ Lfc«_L 19 SB 3 0 3 »4, 36* • 
«2 3«r*J/BL-CJ&fcUC^*^ aS^nir^^JciM 
. frS«2 0 t^li2 1 i©IW^*«K-^u^ Mfc 

MUTfciv^ £fcfilLb(9gB3 0 3<D^wft#fibtcS" 40 

Ktdj^ CTSiC J: 9 4 D5«fi©E|p]3Fft#'h£ < T 
$Lb 9 3 0 3 i;»)Jtt5: £ J; *)\ SH»d 4 5 r 

ffifiEfi^aasfc^i-afc*!)* flS±o«3.o-3-j:9 1>^? 

T H/£©i£*J8 2 3 9 SB 3 0 3-i *rfa£tg 2 0t so 
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©Ml-EfiLfc»3, «±9tt3 0 3 tpi^i®^t©Rgt- 

[0 13 8] «ttf, *3*#Glfcfiiafc¥ifi"CMfflofc»r 
ffi^^H^^-Cfe^@±t)§B3 0 3£r, 019 (a) 
fcjpi-J: 5 fc» *»2 3^?,MLt'bJ:^U Hi 1 
9 (b) fc*i-J;5lwv «±9ffB3 0 3 itJ^ttiS© 
3£#®i2 3±tcu^* h^»*«HKd»fett5«±5»^ 
M3 1^4»b**l/TfcJ:^U Ell 9 (c) t-^T 

±9SBJKJ*«]K3 1 3&»j«UT-t.©±***ffl!2 3f 
iSfcLtt^U mi 9 (d) tc^ 
i"J:$fc» #i*a*«2 oilers** h^frflWd^fcS 
ffi±9«S»^il3 1 3*»/«b-r-t©±K3i3tffllSr» 
/£Lfcv>4 5fcLTt>4^ H&U Z<Dm£r^i*. TF 

£) „ 

[0 1 3.9]-3E£« SS±t)gB3 0 3fc*3{t5*#*|Pl^ 
SEJteTBB-CWofcWftS^ttSr. 0 2 0(a) f^-r4 
5fci&££ Lttiv^U 02 0 (b) ^^51^ 
PIMk VXh 4<^U 02 0 (c)- Jc^-rj; bKisT&k 
LTt>4^U- 02 0 (d) IC^i-J: 5 {CB&-&^i LT 
t>4V\, 0 2 0^Cfcrtbfe©OJB«litf±, 019 

(a) £Htitl::*hRi£«2 0-±H:K»tfca*JBl2 3i»fe 
*Ji9«3-0-3SrJgj«-r«J:5fcbfc!W, rtvfett01 
9 (a) ~019 (d) ^Lfc^-fix<DiSJS#Jt-efe 
otiiVMI^ 2 0 ±{C 14,. * 5 -7 /V 

[o l 4 o] r r-e02 l (b) liTjvt-J: 5 Jw, 131 
JS^-Cttfr* U< (4, JKAJI 5 o.(lTNMd>?>iJ« 
$HT*3.»3. ^±9gB3 0 3 0>WmK\3.7— h 
tlTVSo b!i»t>, #5TNifi©f|SlIS2 0±td*5 

[0 1 4 1] IP*>»- 02 1 (a) fw^i-J; TNI 
I©«ft^5 0 a 14, mjatMfP7JP^ffiT»4«-^ B |^- : F- 
5 0a iS**«jKl*ffffi»CBtf¥fl *««ST?T FT7U 
-fStgl 0*»^Jt(6]S«2 0^fr»tT&*lC&C*u5 4 

5^ElSl-^-5i:#»-mflEPP*P^li-e»4, ^pp-c^^l 
fc 4 0 fc&m&ft* 5 0a *saS^:4»ba« fcft*>±is 
5 4 5 fciE|fi]-t:5. SOfefr,--B2^-(b) tw^-T4 b 
ffi±t).$B.3.-0.3©ffi!lffi»--x-^*SM»tfe*l/T*5«5 , 
Li'tTNifaOy^T^^h^ e<D^^*-(6] if- 
cD«t^|6]i:d5^.43,- ) tf 3 nTV^rf-, at±9#3 0 3 i 
TFT7WIS-1 0 i:©IK»=*iJ'^Tf*v : «*©«»d- 

i ^iii;ffiott> {c/h£ < iio-Tt;- «sr©*Mni- 

± <0 SB 3 0 3 ©«Efc Jy«? C SSm-igS UfcSlIE' 
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fa^$t*mtsnx.Z>Z.kft-Q%Z><. 02 1 (c) 

g&3 0 3tTFT7WIfil 0 £<D|SBlc*i1^-Chfc, ftfe 

0 b as*± 9 gB 3 0 3 ©tfifiK:3S± U rttfcj: OfilSl 

ro±54«^tt#lRlI«2 0*5^B:TFTrKS 
m 1 0 ©/>fc< £ fc-*fc*3teK«r«?JfcLT3fcj£ttfc«] 

[0 1 4 2] gfeW10 2 2 (b) iC^:-r±5t-v |g3H 
M15 0' f±, VAKft*»6>/ji9, 7— 

[0 14 3] BP*> X .02 2 (a) IC^-fJ; 5 (-> VAi 
<ftfi> «JEMRiJPttHBTtt*jKft^ 5 0 a ' 

tem%imzmimuti:®M * 5 x 5 ^Efi-rs fc 

¥ffiftfc*-aa± 9 SB 3 0 3 ' ©^ffi^x-^tf^fti- 

tcSU: 9 g|5 3 0 3 ' ©{ftlffiiCx-^^^t^fWJtfctl, 
TV^*»t*tfi» fltSffllffiTESlJJsati/SttfitS^SrS* 
5„ f6*T, flLh9«3 0 3' ©H±#5Ecfc 

±9863 0 3' ©T{c#5Rli¥S*^@@f»-fe5iiiKl« 
@9 a©|F|5#t©M#T\ 132 2 (a) K^tt-S^td© 
JiffD^— ^L-Ci^«»S-K:iEV^«F*:*iftElSl*tlBli6S 
02 2 (b) ©<fc 5f-#fotv5o 

[0144] Et±RW LfcHS 1 %m&fofat>% 3 
f»-Cf±, TFT7W««10J:t*2 0lS:iot, 

*S§3 a-<0±*fcttltr5Ji«Hft»Bt7-^l 2© 
_h®©SH£rCMP (Chemical Mechanical Polishin 

[0145] z<D¥mtf&m<Dmz, -t—?B6 

*?M^m3 a jjli>lK&ft#3\Z>&±. 9 VXhX 
NfefeRK:** b X 3i y ^ is if-t 5 - t K: J: 9 , m^^M 

1 0 i 2 0 ©ffi#©2&Kfc*± 9 U*J&f8L LT 
h X^t ^ 5 d t (4W 5 STtftVV 

[0 146] (%3mMwm<Dmm-7u-z?.) « 

«S:**Ri-5»l6l»R«©«Jt^ , o-fc^K:oi > ^» 02 
3Sr#RRU-CRWi-5. 0 2 3 fi#I@k::fc»7Stt 

(Sias^w^asr. 01 8tmmz.mi 5©c-c m 



(18) 

[0147] $fci*B 2 3 ©Ig ( a ) fcijcfj: 5 fc, 5fe 
•TMrSlS«2 0i:b-C, ]»£»*©#?***» «£K 

|0 1'4 8)- i fttH2 3OlS (b)-fcSi-J:5fc» # 
WR. &JSI8l^©iiftJSI 2 3' 5r 3 0 0 n ma«©JBIJ¥ 

[0149] 2 3'oxa ( c ) fc^-t i 5 K> 7 

—-ls>fKX*)\ TFT7WSS±T*Iffi5?84t 

■c»j*i-« \zx<o, m± 9 m 3 0 3 ^mmm-*. 

[0 15 O]#H:02 3©IH (d) fd^-Ti 5t-> SS 
±9M3 0 3±K, I TO (Indi'umTin Oxide) Jgft£* 

«>awj»«tt<Hia»b#rti«ifrW/*L, ^©± 

[0151] w % IS (b) Rxtjcm (c) ir^^r, 
PPftlttflffc X 9-, at3UK»> fe * 5«± 9 IBJ 3 0 3 Sr^fili 

20 [0152] «±© ±5^3 3m0SttoaGt^k: J: 
JxHt. »«»©»4i-*««-CBaa± 9gi5303{;J;9 

[01 5 3] JfeJC ±5fib*:*3'IHS»ak*sW-5St|Sl 
S«2 0±&«rit'SJxsg.h9tt3 0 3 iaatBtt©sp 
b©A^0iJtroV>T,'02 4St^|2|2 5 Sr# 
flg LTlftPJi-^c ■Wv , i#t6>'OJMM|l4*^ TFT7 

30 *Hfi]««2 0fi!l©ig^lRtC±9*S«3 a^fB5X*-|pI 

[01541024 (a) tc^-fj; 5 ffi± 9 g(5 3 0 
3 aJfct«K3te«2 3 a (4#tC s «jR«>B3lf«S 9 a te:^ 

J:V\ 02 4 (b) \C7jk-tXoK. m±*0U3 0 3 a 
8\ S[*©iii^®®9 a{d^oTX*|fi]^^ h7^^ 
tffVSJ: 5I-J»ric*n« i*»wA)tBl2 3 bf±» 
WM9 attlcSt)ttC^$tvTt.J;V\ 02 5 (a) iC 
5te.-JS'J£0ffl$3 0 3 bli, a Stcft 

40 i*jca»t«i2 3 a it s mm<ommnm 

9 a ld^oTX^(6](Cl^ h^-r^tdfttF^^n-Ct 
X\>\ *Vn». 02 5 (b)- fcgrf j;5Kl, ffi±9SP3 
0 3 bSt/i6^fcW2 3 btt*tc, ®*©(19 a-ftlcAtt 
CMJ^TbiV^, 02 4SV02 5^UfcftTtl,0 
m&\Zh. ®±9$B3 0 3 aX(i3 0 3 b\ZX 9> 

5„ (r)^{C@± 9 3 0 3 a Xf± 3 0 3 b CD^ffild «t 5 
ftftElRj^FASr. "ai*K2 3 aXl42 3 b\ZX 9^i"C 

so [0 15 5] d©J;e>|e:, ««lfis«4-t-4ffl«k:i3^ 
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[oi56] i%A%mm) *&w<o$&4^MMmz 

*©S*#©¥ffi0"e*>!K El 2 714, 1212 6 © A- 
A' Kfrffi0T*fc9, 028(4, B26©B-B' Hrffi0 

.029(4, 02 6©C-C $rffi0T*fc£o io 
fSk 0 2.7*^1212 9 ICtSV^-tte, &m j $'&Utt*^M • 

ttKJfi^Sraafcfebft-C H2 6HB2 9 
Kifc Lfcfg 4HJS^Iitc*jv^Tl2l:l .5 fl>k0 1 8 (cjj* L 

7 v cm3^^£^«t[sn«cD^®*^c^v^T^4. p)fR®#. 

[0 1 5 71 Ell 4i>»<bmi 6fc7jW-J; 5l-> ^4^Jfe 

tbh-cwu jg 3 mmmmx^±<o as 3 o 3 3 a 

^»oT^$ttTV^©twjy-U 2 0 ±»^*S 

953 0 4(4, **»3J»fe»J«*ih.Tt>J:^U 5891 

Jgj* ShTti^. El 2. 2 9 fclncf 4 

0fCtt» >ttlfiJ««2 0(4^ffiJC^$^TV^5. Sfc, 
MfSjS45 2 0±Ki4Stt-5,;.3fe*lft-3 aSl)!fti3 bO ■ 

*^SBtwM^]-t-5<Bm(-(4 x r*ve>fc?Bo-caatit2 3 

;h/C^3.- r<D4 5*ii3tlg2 3Sr»|6l»«2 0± 
*5 5 x — ?J|6al:ieo LT t> 4 v 

tt; ei 1 4 (d^i-4 5 K^4mm^mx-^ iss 
teig»^(c 4 1) mm £ • s& 4 5 * 

oto©i»^o 5 »)^(-o^T(4, mznmmmnws&b 

[0 15 8] HP^JB4 3Rlt»«B-ea:» El 1 4 (a) (d* 
i-4 5(C, n «BU n(4g&SSc) #I©7^-A'K* ' 

©t£014 (b) (d^i-4 5(d, -.n+ l#S(D7^-/w 
K#^f±l 7 1/- AWS&fg-^Sr^-f Slc^U #®' 
S5®ffi9 a tw*JW5?SSffiibli{il:oStif4R*s$ix, d 
©n + 1#B<D7^— /V-K^^(41 7 U — -ktOpHfeff-^.- 
5r**-*-5}HIH]«Pfctt, ®*«@9 a«tC + Xf4--e^ 

Bj«mS9 a*S«ft$nS. tLT;.'Hi 4i ( a ) 

El 14 (b) fc^Lfctttt**. 1 7--f— Ac : KXI4 1 7U 



55 

SteSEtb^^4 5lgS!)* 5 tTt3H5 0 ^©&*, 314^ 
[01591014 (a) M01 4 (b) *»&#j&»<5 

4 5 tc, i s^gi^sttt, #is#©38£fa#c 2 
(4?tB#, (X*IrI). tffi»«i-5is*mtt9 aim 

[0 16 0] ^rr-C02 7Wi2 8 {£^1-4 5 K^4 
Hlfc^f§-t?(4, &±9gP3 0 .;i©SLt?>tt 

3 o 4±fcE«sixit»ift«i2 1 ^^ta^xmmn- 

Sr3ii*S<4 4 9 =ft##Jfcf4, 02 8(r^-T4 
5fc,-£±0f»3 0 4±fc;E*-$;hfc#i6rttS2 1 iB 

■*W9ai:OE14'2Sr«±!)»3 0 4Oit (ffi 
&) <D^f£Ct^*5o r.tt(C*f L0 2 9 K7Kt-4 5 
iS»3aSO!fll3:b (£ttfr-r£<@£JT-t'(4*!rfrK& 

• 2 0(±¥*&fr©-?, M^9M2 1 ilfl«9 a £cDHS 
©868Sdl(4, SiiS©7c9i^Sr ift 5 t*I«l-t5 
tt5®3iSffi9 a kMfa'm,U2 1 £©IKJ©ffi«Di:»SI9c 

[0161] t£ o-C. 0 1 4 (^ 

C 2 fcjfe^Tv. 9 a. i:j5f[^m@2 1 tOMKJS 

2 8(C*JV^T, Sfd2#»*ot<). ffiBBH-SW* 
«tt9. a.|IB©IWI»W2 (±— P^SfW2 

, «> % 014 \Ztf Lft;«m^ ©**ffi«C 2 m j3VN-C»Bf 

[0 16 2] f^>.0 2 9(C^-T4 5(i, **«S3 a&U' 

. te¥-i§.t£<OX\ Z<D&ft\ZLjS\,^Xm±Q&3.Q 4<Dff& 
\z± SSHtjgS LfcttiftoEi«a^F.j!lO*^Srffi«l^riB 
T*fc^ 0 r. rT*(4^pfflJ&7 v cfc, Pf*.^®9 a 
2 1 &0>M<BEKd l*t«fi<*5wi:K:J:*)IK«ff!iS|ft 
t(4*V^ % ^©gC^t?(4. @14l:*Lfc 

4 5 (cffip^-rs®*m^9 a Mfc*mff ri«£ 

o f'*s^.3 a so 5 ^*^ 3. b '<D*m&\zttfa-rz>m& 

.15 0 co95#T-f4, ©H»w45ffi|6]>FS^if ; tC^V 
■fr4 5 t»<TJ:^. 

."[0 1 6 3l.£t±©*S* v m4H^fi8^4H(4, 1 S 
T, «tl 1 rof4S«C2tli, ®± t) §5 3 0-4 (Cliii* 
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[0 16 4] 3EK±&lfcJ^Jtiraira0g4|tlti* 
flBU:*5V*T, ±*©*0<J*|6l««2'0«!lk:«±5SB3 0 
3>3 0 4S:Kt5©tJPx.T v TFTTWStKl 

Stttt£*»v-C«-miMtK? a i:ittAM2 1 tolB© 
g£8tas*S< &£©-?, Jdft£NatoaJlttfa&frS. JE 

f t 3 o icstb-c, &ftmz.<D%-¥-mk&m*M-rz. t 

[0165] (is 5 mmmn) *&w<r>n 5 njg^fiK 
imh-*. S3oit *3«!iRtf»*ift*ii^aaM!fc© 

[0166] HI 3 0 K^-T i 5 fc, Sg 5 Hlfc^f®-T?f±, 

9 1 mmmmxM^n 3 a t 3 b u 

■C»J«*ixfcOK*tU tii3blt S$i3aOl 
i3b »Cf±*feig$EJBl6 1 VsXWh 1 gffi^fimffi 6 2 

M&&m<om%mimx't£ v , 3 b sraat-t- 

[0167] Lt> 3 b ±»dSg_h <Q U 3 0 5 tfi 

[0168] &*5, 3 b 3 a ©SgijcT 

[0169] 6 mmmm) **eii©js 6 ^tt^istc 
wsEiT'fe^. $ i mmmmt m&<Dm&.mmzo\,->x 

[0 17 0] 0* l 5 JR 6 3*lfijgtt-ctt, 
ttfi©JBffD*r*<i-3fc«>te» TFT7H , ltSl 0 
fcJKfife Lfc«± 9 35 3 0 6 t , MftStE 2 0 KRttfc* 
±9353 0 7T'ffM$ix^o ®-h9gp3 0 6, 3 0 7© 

Wfifcttu sg i mmmm(om± *> u 3 0 1 t $ 3 njg^fi 

0>fiJt0tt3 0 3 £IU«T-*>3 0 -t It, Jt(6]i-5ffi± 
0930 6, 3 0 77?, ®±9353 0 6±tcI2g^^fc 

[0171] /«c*5, memmxmxtt. &&±*)U3o 



(20) 

6,3 0 7 f**j-|6j-r 3 «fc 5 HEK Lfc^, -tiveaxsfc 

[0172] ft, et-tafc^fcasBwtcfctta i hskik 

ftm{4©^tt£, -?!ISR:R<E$*T<bJ:v'>U flaHIS 
i-5 25iJ»fc:^^fi^?!ltttc:Ste$*Tt>J:^. 
[0173] <tt*tfte¥S«©£flBHM0 «±© «t 5 tc 

S:H3 2&tJ«H3 3Sr#B8L,TttW"fS. ft, 1213 2 
tt, TFT7KSS10 *r*«>±fc:#j* $ *bfc«-«JSfc 

3 3fi, 0 3 2©H-H' *fEHIt?*)5o 
[0 1 7 4] 03 2»c:j3^T, TFT7WIS1 0© 
±fC(i, 5 2 as-t©*fciGoTRi* e>*l,T*S 

10 1 AUt^8BI§IKS9KHi J f' 10 2 #T FT7W StE 
1 0©— JSk:?BoTKttfe*L-C*i«), il$iS3atM 

■ Sr^K-r^^Sa^t&lfilSS 1 0 4#, i©— saKJWrt- 
5 2iaU:jeoTR»7£>*tT^5o a fd^^Jx 

tUKl 0 4tt^{BSWt?t)Av^i;ttB-5*-Ct>^v\ 

"r—^mmmmm 1 o 1 srB4fe*^iR^©a^j& 

®^*^ffi«©-*©ffl(c»oTER^nfc^-^i^lE 
©Wfc^-^lle a SrlB#*^«»-J-* J: 5 fci"ixtf» 

f—pi&mmm&i o i©iS^rB5asr*t»i-5-i*-e 

tTFT7H'Sj|l 0©iS5-iatB, WtS^fWJ 
©Mffi!H-S»7feixfc*Sill^fi)|llKl 0 4 H!]£:o& <*fc 
40 ©©^©ffiiiSl 0 5*S|S(tfeJX-CV5 0 *f[6]S 
tS2 0 ©3— ^--gB©/>/«C< tt> l®Fff-*JV^T«, T 
FT7K1S10 £2f|6]KtS2 0 irOlWe^ftWK:* 
iifci: 5fc«)©^ffl*tl 0 e^Kftfe^Tt/^o -eu 
T, 03 3fC^-TJ;5f-, 03 2»C/T%Lfcv'— M-t5 2 
i ISISfF) CSII&£#o*j-|6]£& 2 0 5 2 

KJ^TFTT-u-fSSl 0»C@^$HT^5. 
[0 17 5] ^ TFT7WSSl0±|Ill Itlb 

<D7*—<?mmw>®& ioi, ^lunbiBiK 1 o 4^*^ 

iPxr, tt*®^— a \z.w&.is%&ffij£<oj> 4 5 

so ^fX-mOi-ZD-^}) V^*|£l?§, «m©X-^^6 a 
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[0 17 6] &LkfftK Lfc#Hii^T(i, x-^i^IE 
ftlslSSl 0 1 RT*jk£.mwmm'& l 04&TFT7W 
X&l 0<D±'£im 5^*5 9*^ 0iJ?LtfTAB (Tape A 
utomated bonding) £tii±lc£g $ ftfcKlWS L S I 

mr^tftt wrxisi ootttJt^astt-swfctt 

! &-*> JRtfv-.TNt- K, VAfE~. K» P.DLC(Pol. 
ymer Dispersed Liquid Crystal)^— K^f©!^^— K 
->K ^ij— j^r7^ h K// — 7 U -^7 y ^ * 

[0 17 7] 6A±tttKL^«-|IJI^flll-*Stt5«^3t* 

7°P^^*'£®ffl£ft5fcfc, .3#t©m^ft . 

#7-"f h/Vl/7*ICI±§* R G Bfe^Hffl©^-<7 n-f j, 

ft*K2.0te, .#7— 7^/W^ttRft;bJVTV>JtCV\ b 
t>Ltl:&b. 2 3 ©Jfcjfc $ thX V * fct/ 9 

«SHRi:*K:v #16]** 2 0±t?»jfcLTt>J:v\ > r© 

[0 1.781. Kfc; «±©#fS*»l»fc*s^'t» TFT 
7MSS1 0±»r.*5V>TWSf^-< yf^fflTFT3 
0 fc»ft-f.*((MI (IP*>> 37*->'.;J r JBTFT3 ■ 

0©T«!l) K:t>, MfLtZMM&&M1i*t>te5&ytl&*® 
VXh£l>\ Z.<Oi. ?\mm*-{ yf^fflTFT3 0 
©T«fc"b»3tfflt«:K»tixtf,.-TFTTV'fSSl 0© 

FT3 OtdASt-r^WSr^t-KCri^-C'tSo * 
fc. *tl6)£*g 2 0 ±K 1 HJUlfii^i-S ± 5 * 
oi^yX^Mtttiv^ fcS^tt, . TFT7WS 
tR 1 0 ±©R G B t^(6j-f-5iS3S©gl9 a-TtC* 7— 
v>7 hm X'* 7-7 -f A>9m*J&&tZrZ. t h^mxh'- 
S» w©£ p'c-ftUf, AW*©*3tS**trlRl±-*"S-- 

[6]£*2 0-Lfc:, ■fpJ^'b©ffiST*©ffii4i-5^SSr±S 
ai--5ri:-C, *OT*Sr#iJ»L.T; RGBfetrtf^ai 
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[0179] (m^«§§©i«/&) ±a©«ii»ifi©ma 
ft^s* £ js v^Mi^s • 0 3 4 k ^-r 

**flMsiai*« 1000, snHtttttesiBiB 1002, 
$*%Bttiiiig 1004, m&msite n<Dm%ft&mm. 1 

0 0. 'y?&4i®&l 0 0 8RXfm®&l 0 1 0 
*,iSA,xm]8.&tiZo.$t?*m&tiitiMl Q O.Otiu RO 
M» -RAMfc 7Wlf{S#Sr^LTm7Ji- 
5^fSE^if^A/-c?1S^$^ *o y*<8£IH8l. 

^f^^mTj-r^c **.»»«i3a.iHii6 1 0021^ * n 

y?3ii£M J & 1 0 0 8 frb<D? n y.^fcX-^V>-C^^ffif 

#§r^aL-cW7ji-5o r.©*5%flMwaaiaisi 0 0 2 

IfelUgS, n-7-v-a via'gS, #v-^*t:£[II8g;fc*Wi 
<7 7 ^7"HlgS^^-^tpr btfXZ 5. . *^IEtb[H]SS 1 0 

#MtSiv m&mW. 1 0 0 *r**«M-S.. i»0K 1 

[0180] r©.J:5*#rit©m : faH»,i UT, 03 5 
JcjjH-*fctt§!^!£R,, 03.6 K.TFt'trfr'f-*'?* TM 
&<0;<— yf;V3^(f =u— 9 (PC) fttf^V^T y 
• 17-^7. 7-V-3 >- (EWS) . Jte^Sr#tf5r i 

[0181] i3 5it mmm.m^mw<omn^-rwL 

■MftaBTNfeS. 0 t P> 1 1.0-2tt3taR, 1 1 08(4^ 

4. i> u s( y ^ 7 — , 1 i06iiglt;7- 1122 

f4AttWV7*, 1 1 2 3 tty W- UVX, 1.12 4 urn 
ItU^X, 10 OR, 10 0G, 10 0(47-Yh/W 
7*, 11 1 2-ti4r4Zu<{ ^7"yXA V . Ill 4»±iS 
ItU^XSr^i-o .Jtpl.l 0 2li^^/W/N7^ K#©7 

63t ' .IML*Rlt?>^-f # o< ^. 5.7- 1 1 0 8 (4. 
ftflg 1 1 0 2 *"fc©3t^[© 5 *>©3!Rfe7ifi.Sr@ji^-ti:5. i: 

1 10 6-?Rit**l/-C, *67tffl7-f 
;u7l0 0RtAM?M. ^^n^^i? 
-1 1 0.8-CRW**ufcfe*©5-.*>»fe*f±ia6*RW- 
©^-Y * o-f $ 7— 1 1 0-8-»C«t;oTSJft$*V» ^ 

teytm^-i h'<*7i 0 oGtcAit^ixi. — 

3t»±JB 2 ©^-f ^ n>f^? 7- 1 1,0 8 tS'gi-So 

Attl^^Xl 12 2 , y U— l/^Xl 1- 2 3, ffllt^V 
XI 1 2 4£-£tf y U—U>-X^*^ifea^>t#©l 1 

/<^7* 1 0 0 B <dA#t$ix5o- #3taEWiSfl(»w J: 9 SEWi 
$iX^30©feJfert^;Jf Di^7"!IXiH 1 2\Z 
A^t 5, w©7° y Xiv»i 4 o©jg^| 7°-y?X A^lfi •? 
^$*x, *©l^ffit#3tSrK^SSI,m^#^^#7t 
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Zfth (Dffinfc&mm^ «fc o X 3 OCDfe*^^ $ h 
14, Sttft^XfcS&ttl^Xl l HCioO^ 

y-^i l 2 0±tSM$^ H^te*£*vxft^£ 
frSo 

[0 18 2] 0 3 etc^i-^^-y^ua^fn.— 1 2 

0 0 (4, K 1 2 0 2 &ffiz.tc*fcU 12 0 4 

[0 18 3] *&m*t* ±SfiUfc#SUfi»*fcR&ix5 
2> 3B9] ©^ B* v ^ttJBffl KiR b fc v ^«5H -CjfSfcJE rTSB 

*LSt><DX*>5 0 
[Si] Hi Jdti*tt0tt^4^BK:*stt3ttfc*i3% 

SfeSSiU H*««<*i»»J5itS*tfcTFTTWSffi' 

[03] 02OA-A' WffiElXfeSo 
[04] 02CDB-B' IlltfcS. 
[05] 02CC-C 

[0 6] *i3Cjraft&tW3jtik*trejivt&*isi 

So 

[0 7] *13M0*ft-CTNM*A^fc«6®ffi*# 
^■OElRl©»T-^-t-Bl5*«jWfEB|-Cfc-5. 
[ 0 8 ] Hi HHBtHRT?, V A&i, V >fc^<D?gfi 

[0 9] *l*ifc»lfi«)««**JlEltOili3t^ , o-fe^Sr 
IK Sri! o X ^-r X@0 X 5 , 
[010] *38MO*2SaH»lfi©«ft*1t3ltllk:*i»t 
jfe&SfL HJR«tt*«s»riESixfcTFTT 

[01 1] 01 0CA-A' $rffi0X£>S o 
[012] 01OCB-B' BrI0-C*5. 
[01 3] 01 0CC-C 

[014] fS 2HIiMt)!f 4 Hlg?KliXffl 1^*1,3 

m#a5± csss^t 5r*-r®*m'Hc7?0S;s<) 5 Fffi0xfc 

So 

[015] |R3j£»ftwm^5fc#g»K:fcft5x-^ 
*. IISgf«^fcTFT7WIS 

[01 6] 01 5 WA-A' Sr®0X*>5. 
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[017] H15CB-B' $rffi0X£>So 
[01 8] 01 5WC-C ®rE§0XfcSo 
[019] *3lttt»lfifc*S»tS«±t»»<0*«OWfB5 

[02 0] *3|8l(0|01IB»c*s»t5flLh9»©«-aoWfiS 

[02 1] »3£OJ^ffi^TNtti&*JBV*fc»£©«M& 

[02 2] jB3SBK»lft-eVA«iftS:ffiv^»fi-©»ti6 

[02 3] *3SUIS»fl8omftJt^SS«©«3t7'o-fe^ 
^llM5riioX^-TXS0XfcSo 

[02 4] »3Sat»J»H:jait5*HftiXtR±t^$*i, 
SAJi ©TEW h 

^-T— co^S0Xfc5 o 

[02 5] JR3|Hbett^d3lt«#nX4R±IC^JBft$tk 

^■fte© ¥05 0 X fc S o 
[02 6] 02 614, #*8©84l9fc#flR©««3te<£ 
20 §S11fc*ir*55 f -*i», MRU BJR*tt*tfJKtf$*u 

XfcS. 

[02 7] 02 6©A-A' »fffi0Xfc-5. 
[028] 026WB-B' #fffi0X£>3 o 
[02 9] 02 6©C-C t$rffi0X*>S o 

[030] msmi&Mmzi3\-tz>fe£MRxfi®mM&m 

[03 1] H6SJ£^ffitc*3ttS^«^^fii^^Jg 

u«5swa©»fffi0xfc5. 

30 [0 3 2] «-Safi»ttO«ft3fc*Sl«K*Slt5TFTT' 

[03 3] 03O©H-H* »fffi0XfcS o 
[03 4] *Hi£^Srfflv^cm^^©SJ£0iJX& 
S„ 

[035] Lxo&Mmm 

^S©HJ£MXfeS. 

[03 6] ^mtJ^MlSrfflt^fc^WiLTO^-y-?- 
^=>-^=.-^©IUS^jXfeS. 

40 [|?#<Dfft0J] 
1 a -¥«flEj| 
1 a ' •••^^M'flMfc 

1 b-te*«y-;*«* 
1 c-tiHSKKvH* 

1 d- •iSfigy-^fg^ 

1 e-iS«SKWVfg« 
1 f-li WW^HSM 

2-mmm 

3 a ■■ 
so 3b-3?4iRl 
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4-mimmmmm 

6 a-X-*H 

7—J|52APpiMMil 

9 a — W^Uffi 

1 0-TFT7HSS 

1 2~-Ti&m&m 

1 6---ga[S]^" - 

2 o-nmmm'. 



44 

2 2-Ktm 

2 3 ■■•«*« 

3 O - TFT 

5 o—Kk&JB 
7 0 

2 0 1, 2 0 2-i 

3 0 1, 3 0 2 v .3 0 3, 3 0 4> 3 0 5, 3 0 6, 3 
10 0 7-m±.K>U . 
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